Intel Core i 7- 990X I Sapphire Vapor-X Trendnet 450Mbps Wireless 

& Smackover 2 HD 6870 N Gaming Adapter 
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JT A+ RATED: THE ELITE STANDARD 


CUSTOMIZE & BUY: WWW.DIG 
OR CALL: 1-866-817-8676 
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YOU DREAM IT, WE BUILD IT. 

Digital Storm has a predominant reputation for delivering the fastest; expertly crafted systems on the market. ALL 
systems are built with only the highest quality components to maximize your application's performance, and to 
extend the Longevity of your system. Digital Storm has retained an A+ rating from the U.S. Better Business Bureau 
because of its dedication to customer service and quality. _„ 
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SPOTLIGHT 

58 Super CPUs 

Sandy Bridge & Fusion Are Here 



62 Sandy Bridge Shootout 

P67 Motherboards Out For Blood 



68 Fusion Is Born 

CPU & GPU Combine 
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1 What's Happening 
16 Digital Economy 
20 Dream Hardware 

Heavy Gear 



21 A Pretty Shade Of Green 

GeForce GTX 560 Ti Delivers 
True Enthusiast Performance 
Around $250 

26 Intel Core i7-990X 

Extreme Edition 
Intel DX58S02 

27 Antec Kuhler H 2 620 
Netgear XAVB5001 Powerline 

AV500 Adapter Kit 



28 Sapphire Edge-HD Mini PC 
Sapphire Vapor-X HD 6870 

32 Eurocom Panther 2.0 
Diamond Radeon 6870 XOC 

33 Puget Systems Serenity 

Home Theater 

34 OCZ Platinum XTE Edition 
Trendnet 450Mbps 

Gaming Adapter 

36 Primordial Computers Medusa 
Gigabyte P67A-UD4 

37 Razer Black Widow Ultimate 
MacBook Air 

38 G. Skill Ripjaws-X 8GB 
Netgear ReadyNAS 
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PC Modder 

39 Love For Lynnfield 

Intel's Core J7-875K Overclocked 
To The Stratosphere 
44 Mad Reader Mod 
Test Tube 

48 Advanced Q&A Corner 
50 X-ray Vision: Golden-i 

Truly Mobile Computing 
52 Nvidia GeForce GTX 560 Ti 

Nvidia Aims For Market's 
"Sweet Spot" 

Infinite Loops 

Strange stats and other oddball 
items from computing's 
periphery. 86, 90 
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72 The Bleeding Edge Of Software 

Inside The World Of Betas 

73 Up To Speed 
Upgrades That'll Keep You 
Humming Along 

76 Make Taxes Less Taxing 

201 1 Tax App Leaders Compared 

80 Nuance Dragon 

NaturallySpeaking 11 Premium 
Axonic Lookeen 2010 
Professional 

81 Paragon Hard Disk Manager 

2011 Suite 
Easypano Panoweaver 7.0 

82 As The World Turns 

Open Source & The Tech Wars 
84 Software Tips & Projects 

Stop Following Me, Part 1 
89 Warm Up To Penguins 

Building Linux, Part 2 
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91 At Your Leisure 

PC & Console Games & Gear 
97 Let's Make A Daily Deal 

A New Breed Of Sites Creates 
Bargain Mania 

What's Cooking 

101 Technically Speaking 

An Interview With Sophos 
Canada's Chet Wisniewski 
105 Under Development 
A Peek At What's Brewing 
In The Laboratory 



Back Door 



110 Q&A With Ray Kurzweil 

Another Conversation With 
The Man Who Will Predict Our 
Technological Future 



Corrections 

On page 63 of the March issue, we incorrectly labeled the Enermax 
EPG600AWT as the ENM750AWT. The EPG600AWT has a 3-year warranty 
and meets 80 Plus Bronze certification standards. 



Editor's Note 



Ah, tax time. There are very few things I would not gladly do rather than file 
my tax return. For instance, I'd sooner donate a kidney (after extracting 
it myself with a garden trowel), move the entire contents of my house to 
another state with nothing but a wheelbarrow, or watch the entire first season 
of "Jersey Shore." Heck, I'd even take a shot at being Charlie Sheen's PR guy, 
providing he would do my taxes for me, possibly with the power of his mind. 

For those of you who don't have this option, software tools exist to minimize 
the pain of tax time, and we have some info on them for you in this very issue, 
starting on page 76. Our final recommendation depends a little on how familiar 
you are with tax codes, so if you're still on the fence about whether to do your taxes 
manually or with some help, check it out. 

This issue also contains our second "Back Door" interview with tech maven 
and futurist Ray Kurzweil. On page 110, Kurzweil tells CP U how he makes 
such staggeringly accurate predictions, as well as why we shouldn't worry about 
overpopulation when we unlock the secrets needed to stop the aging process. 

While we're on the subject of the Kurzweil interview, we have had some pretty 
fascinating talks with some pretty interesting people over the years since Vint Cerf told us 
about his first time with a computer in the December 2001 issue. 

Now, longtime interviewer William Van Winkle is 
compiling 75 of the best of these interviews into handy 
ebook form, including a generous amount of Qs and As 
that we had to trim due to space constraints. In a few 
cases, he has even managed to get back in touch with the 
subjects and revisited their talks with CPU. As we put 
the finishing touches on this issue, Van Winkle told me 
that he is putting the finishing touches on the ebook, 
entitled "Architects of Tomorrow," and should 
have Volume 1 ready soon. 

If you're interested, you can head to architects 
oftomorrow.blogspot.com; when complete, the 
interviews will be available in a variety of formats for 
use with just about any e-reader. 

In the meantime, feel free to roam hither and 
yon throughout our April issue, and enjoy. 
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Chris Trumble, Publication Editor, CPU 
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Genuine Microsoft 1 "* Windows® 7 Home 
Premium 64- bit Edition Service Rack 1 



% Asus® Sabertooth X» USB3.Q A SATA 3 Mafriboard 



SB Corsair* 12GB DDR3 1335 Triple Channel Memory 



oft Kingston 30GB SSD(Boot) + 2TB SATA III DATA HOD 



AZZA Human 2000 Full Tower Case BOO Watt Power 
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Nvidia* 3D Vision Glass and LCD + $499 
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Nvidia* GeForce 3 GTS 5501GB Video Card 



II* IMMCMMf I 

GamarXirama2000 

InteP Core™ i7 Processor 



Genuine Microsoft™ Windows® 7 Home 
Premium 64-bit Edition Service Pack 1 



(Ml Asus® P8H67M LX P67 Chipset Mainboard 



Corsair* 8GB DDR3 1333 Dual Channel Memory 



1TB 72Q0RPM SATA-ll 3.0Gb/s 16MB Cache Ultra Fast HB 



Asetek Liquid Cooling System 



Apevia X-Dreamer 3 Gaming Case with 600 Watt Crossfire Power 



setek Liquid Cooling Systerr 




GamerXtrema3000 

Intel® Core™ i7 Processor 



Genuine Microsoft™ Windows® 7 Home 
Premium 64-bit Edition Service Pack 1 



4U, Asus* P8P67M P67 Chipset Mainboard w/ USB 3.0 & SATA 6 



m 1TB SATA ill 6.0 7200 RPM HD 32MB Cache 



T AMD Radeon" HD6&5Q 1GB video Card 



Asetek Liquid Cooling System 



Intel® Core™ i7 Processor 



Intel® Core™ i7 Processor 



-l003.20Chz S5S9 



nuni 

$ 599 



S-2«3,20Ghz %m 

i5-23QQ3.ZQGta S889 



nuin 

$ 785 



Intel® Core™ i7 Processor 



Ord6r TOll Fr66 All Desktop systems come with 3 year Limited Warranty + lifetime toll free techsupport 

800-707-0393 www.cyberpowerpc.com 



3 



lorar X6-9200 Gaaiar)UiarX6-9600 



i3 23 10M Processor 



Intel* HM65 Chipset 

80111 A/G/N Wireless Network 



Genuine Microsoft Windows* 7 Home 
Premium 64-bit Edition Service Pack 1 
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PC Nutrition Facts 

Serving Size: 100-960GB 



Maximum Performance 


Read Up to 


740MB/S 


Write Up to 


720MB/5 


4KB Random Write 


Up to 1 20,000 IOPS 


Interface 


PCI-Express X 4 


Bootable 


Yes 


Shock Resistant 


Upto1500G 


MTBF 


2 million hours 


Operating Temp 


0°C ~ 70°C 



R€VODRIVG X2 



Enjoy the refreshing experience of faster boot-ups and incredible responsiveness. Outdoing the competition, 
OCZ Solid State Drives delivers the quality, reliability, and durability demanded by performance-thirsty enthusiasts. 




Available at: 

newegg- amazonccm* Buy.COItl ISIIC^OCsIImE? NCIXcom 

newegg.com amazon.com 



com 



buy.com dandh.com microcenter.com ncix.com tigerdirect.com 



1&1 @ WEB HOSTING 





IONAL 
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As the world's largest web host, we know the developer 
features you need in a hosting package! 



git J 



.COm Domains Included 

.info -OTQ All hosting packages include domains, 

.net ^ ree ^ or ^ e ''k °^ y° ur p ac k a 9 e - 



Unlimited Traffic 

Unlimited traffic to all websites in your 
1&1 hosting package. 

Developer Features 

Extensive language support with PHP 5/6 (beta) with 
Zend Framework and git version management software. 

Online Marketing Tools 

SEO tools to optimize your website. 

1&1 Webstatistics makes it easy to monitor your progress. 

Green Data Centers 

We're committed to hosting your site with 
a minimal impact on the environment. 
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1&1® HOSTING PACKAGES 

6 MONTHS 

FREE! 

OFFER EXTENDED! 

1&1* BUSINESS PACKAGE: 

■ 3 Included Domains 

■ Private Domain Registration 

■ 250 GB Web Space 

■ UNLIMITED Traffic 

■ NEW: Version Management 
Software (git) 

■ 2,500 E-mail Accounts 

■ 50 MySQL Database (100 MB) 

■ 25 FTP Accounts 

■ E-mail Marketing Tool 

■ 24/7 Toll-free Customer Support 

j^^0 pernfe^* 



Need more domains? 

.info domain only $0.99 first year 1 

.com domain only $4.99 first year* 

More special offers available on 
our website! 




united 
internet I 



Get started today, call 1-877-G0-1AND1 



www.1and1.com 



5 valid for a limited time onl 
ig applies. Visit www.1and1 , 
her trademarks are the prop 



onth minimum contract term applies for w 
r full promotional offer details. Program a. 
their respective owners. ©2011 1&1 Interr 
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WHAT'S HAPPENING 


HARDWARE 



Canonical Simplifies 

The Linux-Hardware Puzzle 

Attention, Linux-loving system builders, Canonical has made life a whole 
lot easier by making public a "complete database" of components certified to 
work with Ubuntu and Linux ( www.ubuntu.com/certification/catalog ). More 
than 1,300 components from 161 manufacturers are included, "making it 
the largest list of Linux-compatible components available." Canonical states 
that the database builds on prior work the Ubuntu project did to list certified 
machines based on active Ubuntu releases and helps builders make certain 
"key components of the machine they are considering will work with their 
preferred Ubuntu or Linux distribution." Victor Palau, Canonical platform 
services manager, stated Canonicals motivation was to help speed up "the 
component selection for Ubuntu machines, and allow us and our partner 
manufacturers to focus on the value-added user experience." ■ 

Firewire components 



The Following Firewire components are contained in certiFied systems. 

1- 11 oM1 results HON 



Agere Systems 



FW322/323 

[11C1:5811] 


10,10 
10.04LT5 
9.10 
&04 LT5 


J ' :■■- T »:'--':j. C::'p. 


[197b:2380] 


10,10 


D2 Micro, Inc. 


[1217:10r7] 


10.04LT5 
10,04 LT5 


Ricoh Co Ltd 


FireWire Host Controller 
[1180:e832] 


10.10 
10,04 LT5 
10.04LT5 



BHH^H 


i i 


| Search 



Compiled by Blaine Flamig 




NEC Quiets Down Digicams 

Is the noise your digicam makes in movie mode 
when using optical zoom driving you bonkers? Well, 
NEC has detailed a set of technologies it cooked up 
that suppresses noise via a "method that records and 
saves the core characteristics of sounds created by 
a camera lens' driving mechanisms, then subtracts 
this information from signals that are recorded by 
microphones." The technologies also "automatically 
adapt to lens and microphone characteristics among 
different products," thus customizations aren't nec- 
essary from model to model. NEC adds that the 
technologies make "it possible to preserve ambient 
environmental sound, while only suppressing the 
noise generated by a cameras motor." Casio's Exilim 
EX-ZR10 ($249.99) already sports the ability, which 
is said to be coming to other models soon. ■ 



WATCHING THE CHIPS FALL 



Here is the pricing 


CPU 


Released 


Original Price 


Company Pricing* 


Newegg.com Retail Price* 


AMDPhenomllX61100T^ 


12/7/2010 


$265*; 


$239*; 


$239.99 


information for 


AMDPhenomlfxM 


" 4/27/26T6""" 


"$295**""""""" 


"$205**"" 


■■jYgg-gg-""""""""""" 


various AMD and 
Intel CPUs. 


AMDPlien^ 

AMD Phenom II X4 970 (Black Edition) 


^4/27^mo^~ 


S?^""""" 


$175^ 

$175** 


$179.99 


9/21/2010 


BjjRMl 


AMD Phenom"ilX4"965"(Biack Edition)""" 


"8/13/2609"" 


$245** 


""$155**"" 


BSRSwm^H 




AMDPhin"^ 


""1725/26T6"" 


"$105** 


"$90**"" 


$89.99 




AMDPlVenomll^ 


"9/2T/26T0"" 


"$105** """ 


""$102** 


"$T65.99 -■---" 




AMDAthTo^ 


"5"/To/2oio"" 


"$122**""" 


KfSTSWSTS^S 


BhSTSWSTS^H 




AMDAthl'on^^ 


"9/2T/26T6"" 


""$122**" 


"$iT2**"" 


""$l"l4.99" 




AM 6" Athlon" lTx3 TrTpTe- Co re 445 


""5/T0/26T6"""" 


""$87*"*" 


'"$76** 


""$77"""" 




1 ntel Core T7-996X Extreme Ed ition " 


""2"/"i"4/20l"r" 


""$99"9"*"*"""" 


'""$999"*"*"""" 


""$999.99 




Intel Core i7-980X Extreme Edition 


"3/iT/20i6"" 


"$999**""""""" 


"$999*"*" 


""$"9"9"9".99""""" 




Intel Core"i7-2600K " 


"T/9/2di~r~ 


"$317**"" 


"$3l"7**™ 


""$"32"9."99 "" """"" 




Intel Core J7-2600 


"T/9/20i~l"" 


"$294**"" 


""$294**""" 


"$299.99"" " 




Intel Core 17-970 


™7/j^20Y6"""' 


"$885**" 


'"^f.\\\\"\""Z"\ 


"^^9"""!"""""""" 


* As of February 201 1 


Intel Core" "i5-2500 K 


T/9/2"6iT""" 


"$"2T6"*"*"" 


"$216*"* """" 


"$229.99"" 




Intel Core i~5-2500 


"T/9/20i"f" 


""$205** 


""$205**"""" 


"$209.99 


** Manufacturer's 


Intel Core i5-2400 


""l"/9/2"6iT 


"$l"84**"""""""" 


""$184"*"*" 


"$194.99 


estimated price 

^^.^ h r\r\r\ 


Intel Core i 5 - 2 300 


"T/9/2di~r~ 


"$177**"""" 


""$177**"" 


"$184.99 


per 1 ,000 


Intel Core i3-560 


"8/29/26l"6""" 


"$138** 


""$138**"" 


"$149.99 
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GAEMS Makes A Case For Mobile Console Gaming, Literally 

If you're a crazy-addicted gamer who suffers pangs of woe each time you must leave your beloved console 
behind, a savior is on the way Set for a June 201 1 release, the G 155 "self-contained mobile gaming 

environment" from GAEMS (Gaming And Entertainment Mobile Systems) not only lets you 
bring your Xbox 360/ 360S or PS3 Slim with you, it includes a built-in 15.5-inch LED HD 
display, HDMI connection, stereo speakers, and two 3.5mm stereo headphone jacks so you 
can satisfy your gaming fix wherever you roam. Straps and a foam-lined interior provide 
protection for consoles and accessories "while also allowing for proper ventilation." GAEMS is 
taking pre-orders now and will knock $20 off the $299.99 asking price if you register before April 20. ■ 
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Data Cent Sounds Off 
On Hard Drives 

You know the scenario all too well: Your hard 



and making any number of other unpleasant 
sounds before crashing and taking your data 
with it. Most seasoned users know when such 
sounds surface, the key is to back up data 
pronto. Others aren't so savvy to what the 
sounds signify. Professional data recovery 
outfit Data Cent hopes to change that with its 
Hard Drive Sounds database (datacent. 



files representing "typical sounds we hear in 
our data recovery lab." Included are sounds 
tied to various Fujitsu, Hitachi/IBM, Maxtor, 
Quantum, Samsung, Seagate, Toshiba, and 
WD drives, along with descriptions of what 



voure neanne, sucn as 



drive with stuck spindle can't spin up, makes 



For Those With Discerning Ears 
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Duzzing noise. 



Many MP3 player owners aren't keen to the fact that the audio they're pumping 

through their headphones isn't as full, dynamic, or clear as was intended when the 

audio was recorded. SRS Labs' well-regarded iWOW 3D ($59.99) adapter for the 

iPhone, iPods, or iPad works to combat the loss in audio quality that digital audio 

can cause by providing a "truly authentic, natural, and uncompromised" music and 

video experience. Any headphones or 

earbuds work with the adapter, but 

you'll need to download a 

related SRS iWOWapp to 

apply various customizations. 

Another well-regarded but 

down-home option is Electric-Avenues' Pocket Amp 2 ($60), a hi-fi portable 

headphone amp that promises to not only make "music louder," but also create 

"deeper, more powerful bass and clearer high frequencies at all volume levels." 

Reportedly, Gary Ali has constructed 8,000-plus amps by hand since 2004. ■ 

Your iPad Really Isn't All That 

So you got yourself an iPad, huh? Well, if you were expecting us to be im- 
pressed, think again. According to a recent study Retrevo conducted, men 
and women 35 or younger are more likely to be interested or attracted to you 
if they see you reading a book (42% and 30%, respectively) vs. swiping that 
shiny iPad (36% and 29%, respectively). Your appeal, however, increases when 
using a cool cell phone (50% and 36%, respectively) or notebook (46% and 
38%, respectively). Elsewhere, you're more likely to have your gadgets eyeballed 
at work (55%) than a party (48%); coffee shop, bar, restaurant, or club (35%); 
school (35%); using mass transit (29%); or gym (25%). Among those earning 
more than $200,000, meanwhile, 71% indicated cool phones are attractive, 
while 61% say cool laptops are, and 54% say iPads. In other words, Retrevo 
"saw a pattern where the higher the income, the more that person is attracted 
to other people with cool gadgets and the less attracted to artistic types, people 
with tattoos, or outdated phones." ■ 
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Kaspersky Security Suite Is Pure Gold For Parents 

Among the goodies contained in Kaspersky Lab's new home user-aimed Pure Total Security 
suite ($89.95; three licenses) that parents especially may find intriguing (if not outright 
mandatory) is a central management feature that lets you manually or automatically oversee 
security scans, updates, backups, etc., of multiple PCs in the home from one remote 
system. Better, you can also manage parental controls for multiple systems from one rig. In 
other words, the days of bypassing the dragon, er, your teenage daughters to check if they 
really are doing "research" for school vs. updating their Facebook faithful are over. Beyond 
blocking categories of online content, you can set time parameters for when kids can get 
online and for how long and safeguard personal information from traveling outward all 
without ever having to make direct eye contact. Nice. ■ 
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Results 

|U Clean 

Q Summary 



System and Disk Cleaner targets the specific types of files which are missed by common disk utilities 
such as uninstaller: dehags and scant •. .nk and ensures 

that your computer functions smoothly. 



► Start Scan Now 
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Recommended Action 



Last scan statu s : Ju n It files 
This is a Free Scan only v 




f?? WinZip 
„ : System Utilities Suite 



Smart PC Care 



-is which chec ks the PC f^r minis type's pF pre&leim are 



mentioned below and click Stir! Stan' 



WinZip Wears 
A New Hat 



Regislry OpWrtCWS 
Disk Oeaner & Optimizers 
Windows Optimizers 
Security & Privacy 
Backup & Recovery 
Common Problems fixer 
Regular Maintenance 

© Ftegis-ered VeniDn 
Cr»eck for Updates 
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Think of WinZip and what comes to mind? Compression, right? Well, if WinZip has 
anything to do with it, that could change with the company's Windows-oriented WinZip 
System Utilities Suite ($39.95; free trial available). The suite includes 20 PC tools aimed at 
speeding up system performance and keeping PCs "safe, clean, and healthy"; and Registry 
Cleaner and Optimizer tools; three hard drive-related utilities; System Cleaner; Memory 
Optimizer; Driver Updater; and Gamer Optimizer that works to "reduce freezing, crash- 
ing, or interruptions." Also onboard are security and privacy utilities, data and file backup 
and recovery tools, a Duplicate File Remover, Uninstall Manager, and Startup Manager. 
Additionally, a "general PC health" Smart PC Care tool can put six system-care tools into 
motion with one click. I 



A Windows 
Manual To 
Make Use Of 

We're always on the lookout for 
good resources we can direct 
our less tech-sawy friends and 
family to and lessen the "you're 
a geek, so you must have all the 
answers" burden we shoulder 
too often. You're probably in 
the same boat, hence the men- 
tion of MakeUseOf. corn's new 
"Windows On Speed: Ultimate 
PC Acceleration Manual." Avail- 
able as a free PDF download or 
readable at Scribd, the manual 
opens with an explanation of 
why Windows slows down in 
the first place and follows up 
with illustrated Windows 7 
and Windows XP explanations 
on maintaining performance, 
troubleshooting, and what to try 
when fixes don't work. Specific 
topics address using system and 
data partitions, upgrading RAM 
and freeing up RAM resources, 
properly uninstalling programs, 
cleaning a PC's internals, ad- 
dressing malware issues, Registry 
cleaning, and more. ■ 
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Digital 
Power Design: 
The New Standard 








Go beyond analog limits with digital voltage regulation. Leading the new digital standard, the ASUS P8P67 series 
features Dual Intelligent Processors 2 with DIG1+ VRM offering flexible power control over Intel® 1155 socket processors 
with superior precision. Ensure optimized performance, stability, and efficiency with ASUS P8P67 series motherboards. 
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Intuitive Control 

Featuring an EZ mode for simple setup and an 
Advanced mode for complete control, ASUS' EFI BIOS 
enables intuitive mouse-based GUI configuration while 
natively supporting boot drives larger than 2.2 TB. 

Al Suite II combines all popular ASUS system 
applications. TurboV EVO performance tweaking, 
DIGI+ VRM control, EPU power management, fan 
behavior control, as well as various real-time 
monitoring applications are consolidated in 
the powerful, customizable Al Suite II. 



Advanced Connectivity 

BT GO! - Onboard Bluetooth wireless design 
enables smart connectivity to Bluetooth 
devices with no additional adapter. 

USB 3.0/ SATA 6Gb/s - True USB 3.0 and 

SATA 6 Gb/s offers the next-generation of 
high bandwidth data transfer. 

Intel Gb LAN* - A high performance Intel® 
Gigabit LAN controller reduces power 
consumption during normal operation and 
accelerates transfer speeds. 



Learn more and buy now at: 
promos.asus.com/us/dip2/ 

/5L5 - The World's Best-Selling and Most Award Winning Motherboards. 



•Intel Gb LAN available on select models -©2011 ASU 
Brand and product names mentioned are trademarks c 



itemationat. All Rights Reserved. ASUS is a registered trademark of ASUSTeK Computer. All specifications are subject to change v 

Intel Logo, Intel Inside, Intel Core, and Core inside are trademarks ot Intel Corporation in the U.S. and other countries. 



FRDNT5IDE 


WHAT'S HAPPENING 


SOFTWARE 



Software Shorts 



Catching Lightning In An Email 

Email may be a slowly dying dinosaur but that doesn't mean it's not 
worth the time to refine the ole beast when it's fitting. A couple of 
methods recently made available include Text Lightning and new 
Priority Inbox support in Google's Gmail mobile Web app. Essentially, 
Priority Inbox automatically identifies "your important messages so 
you can focus on those first." Previously, Priority Inbox support was 
only available in Gmail's Desktop version and on Android devices. 
Now, most mobile browsers supporting HTML5, including those 
with iOS 3 and above, support the feature. The free Text Lightning, 
meanwhile, is a "power tool" for Microsoft Outlook that among other 

things provides "instant 
access to the text you have 
used to reply to similar 
messages in the past." 
Thus, rather than respond 
to everyone individually 
inquiring about the 
LAN party you're 
organizing, you can 
simply insert such 
text (files and images 
also supported) as 
"For information 
regarding the 
upcoming LAN 
party, see www 
.xx.com" with 
one click. I 
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MeeGo Is Still A Go 



So stated Intel s CLU Paul 
Otellini following Nokia's recent 
announcement that it forged a 
partnership with Microsoft to use 
the Windows Phone 7 platform for 
upcoming Nokia smartphones. Intel 
and Nokia partnered in 2010 to create 
the Linux-flavored MeeGo, a mix of 
the companies' Maemo and Moblin 
platforms targeted for mobile device 
use. Although Otellini and others 
questioned Nokia CEO Stephen 
Elop's decision not to jump on the 
Android bandwagon vs. joining 
the Windows Phone 7 ecosystem, 
Otellini offered, "MeeGo would have 
been the best strategy, but [Elop] 
concluded he couldn't afford it." As for 
Intel, it "will find other partners" for 
MeeGo, Otellini stated, and "carriers 
still want a third ecosystem and the 
carriers want an open ecosystem." 
Intel demoed a MeeGo-based tablet 
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at Mobile World Congress recently. 
Nokia, meanwhile, isn't completely 
abandoning MeeGo or Symbian and 
will still release a MeeGo-based device 
this year, but MeeGo has now taken 
on a "project" status. ™ 



AVG LiveKive 

Chances are darn good you've tried AVG's free antivirus offering or are currently 
using it, something that puts you in the company of millions of other users. 
Whether the company's upcoming AVG LiveKive service, which should be 
available in beta form as you read this, is ultimately adopted by as many people 
remains to be seen. What is certain, according to AVG's blog, is LiveKive will 
offer users a "free, cloud-based storage solution" providing a "new approach to 
safeguarding their most valuable information." Beyond providing 5 GB of storage 
with sharing abilities, AVG is touting immediate access to data from all synced 
devices. What AVG had yet to announce at press time was if a paid option is 
coming and if mobile device apps will be available upon LiveKive's release. I 
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Broadband Map Depicts 
Some Bad News 

Though some experts are questioning 
the accuracy of the National Broadband 
Map ( www.broadbandmap.gov ) that the 
U.S. National Telecommunications and 
Information Administration recently 
made available, the map is nothing if not a 
visually fascinating portrayal of how divided 
broadband Internet availability is across the 
country. According to data related to the 
map, billed as "the first public, searchable 
nationwide map of broadband Internet 
availability," 5 to 10% of U.S. residents lack 
broadband access capable of supporting 
such basics as viewing photos, video, and 
Web pages. Conveniently, users can use 
the map to access broadband providers in 
their area, plus provide details concerning 
current providers, including verifying touted 
vs. real-life connection speeds. Overall, the 
map now contains more than 25 million 
searchable records, and plans are to update 
data every six months. ■ 



Kickstarter Kick 
Starts Creative 
Projects 



Mobile Web Users Love Their YouTube 

Mobile data bandwidth "continued its phenomenal rise" during 2010 s second half, 
according to Allot Communications recently released Mobile Trends Report, climbing 
73%. Growth was fueled primarily by video streaming, which accounted for 37% of 
all mobile bandwidth. YouTube alone totaled 17% of all mobile data bandwidth usage 
and 45% of all video streaming traffic. Twitter and Facebook growth, meanwhile, 
skyrocketed 378% and 267%, respectively, while VoIP (Skype claimed 87% of mobile 
VoIP bandwidth) and IM apps experienced 87% growth for 2010 s last six months. 
Elsewhere, while the Android Market claimed just 9% of overall app store download 
traffic vs. Apple App Stores 89%, it did show 177% growth for the period. Somewhat 
surprisingly, 30% of all mobile bandwidth was tied to file sharing. ■ 



Teacher Blogs It Like She Sees It 

Natalie Munroe has made a lot of friends and enemies with her "Where are 
we going, and why are we in this handbasket?" blog, which the Central Bucks 
East High School teacher used to post entries over roughly a year's time to label 
students as "disengaged, lazy whiners," among other unflattering things. For her 
efforts, she was recently suspended with pay after parents voiced complaints to 
school administrators. The blog has since been shut down, but the incident has 
sparked national debate concerning teachers' rights to express opinions concerning 
their classrooms and the policies and contracts school officials expect teachers to 
live by. Munroe's backers have created a Facebook page to show their support, 
while students at the school located in a Philadelphia suburb recently held a pep 
rally defending their reputation. ■ 
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Got a can't-miss project in 
mind but lack the funds to 
start it? Give Kickstarter.com 
a look. The site has gained 
tons of publicity recently for 
its "unique all-or-nothing 
funding method where 
projects must be fully funded or no money changes hands." Essentially, 
Kickstarter lets anyone pitch a creative idea to solicit donations. Need 
$50,000 to develop a role-playing game that promotes peace? Kickstarter 
lets you do so. Raise the funds in an allotted timeframe and you pay 
Kickstarter a 5% fee but retain 100% ownership rights. Along the way, 
you must kick back a few gifts tangible to the project to contributors (say, 
free downloads for life). For a more in-depth understanding, see the site's 
Discover Projects section, which details such projects as "Minecraft: The 
Story of Mojang," a film based on Markus "Notch" Persson's efforts to 
fund the Mojang Specifications development house using earnings he 
acquired from programming the ultra-popular Minecraft. 



A World Of Stats Awaits 
AtWorldometers 



The numbers you'll witness at the stat-crazy Worldometers 
(www.worldometers.info ) fly by so blazingly fast, you literally 
start to feel dizzy after a few seconds of viewing. Worse, a good 
portion of the dizziness stems from the depressing information 
the numbers represent. Organized into World Population, 
Government & Economics, Society & Media, Environment, 
Energy, Health, and other categories, stats concern such 
downers as oil pumped today, cigarettes smoked today, 
people who died of hunger today, cars produced this year, and 
deaths this year and today. Tech-wise, however, there are stats 
for the number of computers sold this year and daily blog 
entries posted, email sent, and Google searches conducted. 
To compile stats, Worldometers relies on an algorithm that 
"processes the latest and most accurate statistical data available 
together with its estimated progression to compute the current 
millisecond number." By the way, as of 9:57 a.m. Feb 25, 
21,067 species had gone extinct this year. Good day. I 
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£9 Job Of The Month 




As you can no doubt imagine, store managers for the 990 Only Stores retail 
chain have a lot of low-priced stuff to track. They are looking for some help in 
the form of a new head honcho of IT. The Director of IT Operations oversees the 
company's data centers and network, as well as remote operations that run 
through the chain. You will construct IT security policies, deploy IT experts to 
the individual stores, and maintain service level agreements with all the tech 
vendors. The job calls for a decade of experience, much of it in management. In 
business nearly 20 years, 990 Only has 280 stores in the Southwest and on the 
West Coast and produces $1 .3 billion in revenue. That is a lot of 99-cent sales. 
Appropriately enough, the headquarters is located just south of Los Angeles in 
the City of Commerce, Calif. 

http://bit.ly/haXDp9 




Numbers: Facebook Edition 




Percent of Facebook's 500 million active users who 
log onto the social site daily (Facebook) 




Android To Overtake 
Apple In 2012: U.S. 
Mobile OS Market 
Share 

Source: eMarketer 
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Number of Facebook users accessing the network 
over mobile devices (Facebook) 





Number of monthly active users of the CityVille 
game on Facebook (aii Facebook) 




6% 



Facebook's share of global pageviews in 

201 0— Google has 9.6% (comscore) 
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Feel Like You're Being Followed? 

Until recently, most online users would be hard-pressed to detect when behavioral targeting 
technologies were being used to track their online activities. Not so this past holiday season, whei . 
many shoppers noticed that a visit to their favorite e-tailer could trigger a torrent of ads from 
that store following them around to other sites. In fact, according to a study of holiday shoppers 
by personalization technology provider Baynote, 58% recalled being "retargeted" by a retailer. 
Retargeting is the practice of tagging, tracking, and serving ads to users 
who visit a retailer's site but leave without making a purchase. 
Users not only started noticing, but 54% considered it an 
invasion of their privacy and 48% said that retargeting 
turns them off from the retailer. 
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Sparkle GeForce GTS450 

1024MB GDDR5 Native MiniHDMI Port 
SXS4501 Q24D5SNS 



* * \ Soarkle GeForce 



Sparkle GeForce GT430 

1 024MB GDDR3 Native MiniHDM 
SXT43010Z4S3LHS 



Purchase select Sparkle Graphics Cards to get one (1 ) 
Complimentary movie ticket to see "Red Riding Hood" or 
Enter for a Chance to WIN tickets and much more. 
'Red Riding Hood" Sweepstakes starts Feb. 1 5, 201 1 , please check 
sparkle-contest.com/sweepstakes for more details. 



Pack with Sparkle Graphics 



Experience blockbuster movies, games and more in their full glory 
with everything pushed to the max. Not only do Sparkle GeForce 
cards rip through the latest games, it also runs quieter than the 
previous generation. And as you have come to expect Sparkle cards pack 
support for all the premium gaming technologies such as NVIDIA Surround, 
3D Vision, PhvsX and SLI. 



where to buy mnh<..- amazoii.com compuma ligerDirect.com 
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I NEW PERFORMANCE HEIGHTS 



ZOTAC GeForce GTX 56Q Ti ! 
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WORLD'S 
LIQUID-COOL 



COOLED GAMING PC 
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LIQUID-COOLING • LIGHTWEIGHT 
NVIDIA 3D VISION TECHNOLOGY READY • DirectX 1 1 
USB 3.0 • 802. 11 n WIRELESS CONNECTIVITY 
QUIET, EFFICIENT, AND COOL 



MOVE 3DS 



FEATURING ZOTAC H55 mini-ITX MOTHERBOARD 
AND ZOTAC GeForce GTX 560 Ti GRAPHICS CARD 
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ZOTAC* 




1GBGDDR5 256-htt Memory 

822MHz Engine Clock / 4000 MHz Memory Clock 

Dual dual-Link DVI, HDMI, Si DisplayPort outputs 

ZOTAC Boost Premium software bundle 

Assassin's Creed™: Brotherhood game 
[game voucher included] 



ZOTAC 

GeForce* gtx sea-n 

, aMpr 

f EDITION 

• 1GBGDDR5 256-bit Memory 

• 950MHz Engine Clock / 4400 MHz Memory Clock 

• Dual dual-Link DVI and mini-HDMI outputs 

• ZOTAC Boost Premium software bundle 

• Assassin's Creed™: Brotherhood game 
(game voucher included} 



WWW.ZOTACUSA.COM 
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HEAVV GEAR 

□ REAM HARDWARE 



Spring is in the air. Maybe that's why so much of the tech forefront has gone green this month. 
If renewable energy can curtail inflation and prevent resource conflicts, what could be dreamier? 

by Marty Sems 




Acabion GTBO VIII da Vinci 

This future car is the bomb. In its current form, the Acabion GTBO is a $2.5 
million streamliner that can hit 340mph with a turbo Suzuki engine, and yet it 
can get lOOmpg when you don't keep the accelerator mashed to the floor. Add 
its fuel efficiency to its torpedo-like shape, and it's as though the GTBO lies 
at the end of your personal hunt for Green October. It can run on regular and 
elevated roads as well as inside gimongous, intercontinental, maglev vacuum 
transportation tubes, should any ever be built. The original model has been 
around for a few years already, so next up from the Swiss company — helmed by 
a former engineer for Porsche and Ferrari — is the GTBO VIII da Vinci. This is 
actually an electric version with specs that hurtle right over the edge of crazy: 
750+hp, a 373mph top end, and a $15 million price tag. ■ 

Sauter Ocean Empire LSV 

It's an odd nexus. Wealth, DIY, and 
environmentalism? Or perhaps John 
D. Rockefeller, Ayn Rand, and the 
Sierra Club? It's hard to pigeonhole 
an environmentally pleasant super- 
yacht designed for indefinite self- 
sufficiency ( www.sautercarbonofTsetdesign.com ). In fact, the LSV in the Empire's name 
stands for "life support vessel." It's designed to harvest solar, wind, and wave energy, along 
with gleanings from the water flowing past while the ship is under sail. Said power, stored 
in batteries, runs the electrical portions of the Empire's hybrid propulsion drive. An ultra- 
efficient Daimler diesel stands by for emergencies, but you might never need it if you 
maintain 10 knots or less. Should you get hungry, head on down to either of the solar- 
powered hydroponic farms. When you tire of the tank-grown grub, go fish. Hey, nobody 
promised that mealtime would be exciting after the champagne and Sun Chips run out. ■ 

True Energy Vaccine Refrigerator 

Grab a cold one, and shut the door. Who knows when the power will be restored? At least the medicine in your fridge should be 
OK, even if the blackout lasts a week or more. True Energy ( www.trueenergy.com ) , a company also working on water purification 

systems and all-weather LED streetlights, makes this remarkable 
refrigerator for healthcare teams in hot, remote areas. Its Sure Chill 
technology uses an unspecified phase change substance that can 
absorb and emit heat energy as needed. Thus the fridge, which can 
also run on solar power, uses less than five hours of AC power a 
day. But even when there's no electricity to be had in a 1 1 0-degree 
environment, the Vaccine Refrigerator can still maintain a temp 

below 50 F for more than 
10 days. It's already hard at 
work in Senegal, Malaysia, 
Vietnam, and India. Here's 
hoping it can help wipe out 
a few curable diseases once 
and for all, so we can take it 
camping someday. ■ 
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retty Shade 

GeForce GTX 560 Ti Delivers True 
Enthusiast Performance Around $250 




Green 



vidia's GeForce GTX 460 was such 
a delicious little tease, wasn't it? 
The GF104 graphics processor delivered 
amazing performance coupled with rea- 
sonable efficiency. Its price made the Fermi 
architecture available to a broad range of 
enthusiasts who just couldn't justify the 
GeForce GTX 470 or 480. And doubled 
up in SLI, it trounced the company's 
then-flagship. All of that, and Nvidia 
still had to turn off one of the chip's 
streaming multiprocessors to keep it from 
outmaneuvering higher-end cards. We always 
hoped that GF104 would re-emerge on 
another desktop board in its uncut form. The 
bad news is that will probably never happen. 

The good news is that we have something 
even better called GF114. For all intents and 
purposes, GF114 is architecturally identical 
to GF104. It features two GPCs, each with 
four streaming multiprocessors. Each SM 
contains 48 CUDA cores. And because all 
eight SMs are turned on for the GeForce 
GTX 560 Ti, you end up with a total of 384 
CUDA cores and 64 texture units. 

The million-dollar question is this: If the 
GF114 is so similar to the GF104, why did 
Nvidia go to the trouble of respinning the 
older graphics processor at all? Scalability 
seems to be the answer. Nvidia rolled in 
the transistor-level changes that earned the 
GTX 580 and 570 their incrementally higher 
names, facilitating higher clock rates without 
a corresponding 




bump in power consumption. As a result, 
the reference GF114 processor, on which 
the GeForce GTX 560 Ti is based, employs 
an 822MHz core clock, shaders running at 
1,644MHz, and 1GB of GDDR5 memory 
cruising along at 1,002MHz on a 256-bit bus. 

That jump up to 822MHz is significant 
compared to the GeForce GTX 460's 
675MHz reference core clock. But Nvidia's 
board partners knew the GeForce GTX 560 
Ti had more headroom in it — much more. 
At launch, there were already models cresting 
1GHz. Best of all, prices on those modified 
cards weren't much higher than the $250 
price tag pinned on the reference board. 

We got our hands on six different GeForce 
GTX 560 Ti cards — some with elaborate 
bundles, many equipped with aggressive 
aftermarket cooling, and all running higher 
core and memory clocks than Nvidia's stock 
specification. Is it worth paying a little extra 
for elevated frequencies and value-added 
extras? Sometimes, sure. But the tight range 
of prices on GeForce GTX 560 Ti cards 
suggests you won't have to pay very much at 
all for additional performance. 

Evga GeForce GTX 560 Ti 
SuperClocked 

When it comes to factory-overclocked 
graphics cards, many vendors try to rework the 
reference design, beefing up power circuitry 
and cooling to extract more horsepower 
from the GPU. Evga is comfortable enough 



with the headroom available from Nvidia's 
configuration, though, as its SuperClocked 
version is identical (except for a handful of 
branded stickers). 

That's not always a bad thing. In 
fact, cards based on a reference design are 
often some of the quietest and most stable 
by virtue of their thoroughly tested and 
validated nature. True to that theory, the Evga 
GeForce GTX 560 Ti SuperClocked ran 
flawlessly in our X58 Express-based platform, 
making less noise than the cooling fan on top 
of our Core 17-980X CPU. 

Evga cranks the SuperClocked's core 
clock up from its 822MHz default to 
900MHz, making it one of the fastest 
boards in our roundup. Because the GFll4's 
CUDA cores run two times faster than the 
GPU clock, they're set to 1,800MHz (up 
from 1,644MHz). A 1,053MHz memory 
frequency gives this card a signaling rate of 
4,212MTps, which works out to 134.8GBps 
of bandwidth. Taken together, those turbo- 
charged speeds and feeds yield the second- 
fastest 3DMarkl 1 score, along with solid 
finishes in our other benchmarks. 

Because the GeForce GTX 560 Ti 
SuperClocked exposes two dual-link DVI 
outputs and a single mini HDMI connector, 
Evga bundles a mini HDMI-to-HDMI 
adapter. Just remember that only two outputs 
can be active at any given time. Evga also 
includes a DVI-to-VGA adapter and two 
4-pin-to-6-pin power connectors. The card's 



GeForce GTX 560 Ti SuperClocked 

$259.99 

Evga 

www.evga.com 




GeForce GTX 560 TiGC 

$239.99 

Galaxy 

www.galaxytech.com 
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twin 6-pin power inputs are rear-facing, 
so you'll want to make sure there's ample 
room in your chassis to accommodate its 
9-inch PCB, plus those leads sticking out 
the back. Aside from a large poster, the only 
other inclusions are a brief users guide and a 
driver CD. 

Exceptional support is one of Evga's 
claims to fame, and the company protects 
its GeForce GTX 560 Ti SuperClocked 
with a limited lifetime warranty for 
customers who register within 30 days of 
purchase. For a limited time, registration 
also yields a free upgrade code for 
3DMarkll Advanced, a $20 value if you 
purchase the benchmark from Futuremark 
directly. Priced just $10 beyond a reference 
GeForce GTX 560 Ti, this board is an 
especially compelling value if you would 
have purchased 3DMarkl 1 anyway. 

Galaxy GeForce GTX 560 Ti GC 

Galaxy's GeForce GTX 560 Ti GC edition 
leaves more of the aftermarket tuning up to 
the power user. But it also sets the stage for 
a more enthusiast-oriented experience by 
swapping out Nvidia's reference PCB and 
cooling solution for its own. The board itself 
is half an inch shorter. Galaxy's heatsink, 
which covers the GF114 GPU, is also longer. 
The net effect is that you're still looking at 
a 9-inch board if you are budgeting space 
in your case for a 560 Ti. It employs three 
copper heatpipes and is cooled by two 90mm 
fans in what Galaxy calls its twin blade 
configuration, rather than the single 80mm 
fan on Nvidia's own design. The fans are 
removable, making it easier to clean the card 
should it accumulate dust a year or two down 
the road. What Galaxy loses by deviating from 
Nvidia's design, however, is the metal plate that 
would otherwise dissipate heat from onboard 
memory devices and power circuitry. 

A factory-set 835MHz frequency isn't 
much higher than Nvidia's 822MHz 



recommended spec, and a 1,000MHz 
memory clock is actually a hair slower than 
the reference board. Not surprisingly, the 
GeForce GTX 560 Ti GC ends up turning 
in the lowest scores in our benchmark suite. 
But believe it or not, a last-place finish here 
isn't a problem. When you look through the 
results, it's clear that only the fastest board 
stands out. The spread between everything 
else is really quite close. 

With that said, Galaxy's advantage 
seems to be value-oriented. It's selling an 
overclocked card with aftermarket cooling for 
$240 — 10 bucks below what Nvidia suggests 
for cards running at 822MHz armed with 
the stock heatsink and fan. The package is 
covered by a modest two-year warranty, but 
at least Galaxy offers 24/7 tech support. 

All of the emphasis went into hardware 
here, which is a good way to help keep cost 
down. The only software bundled with 
Galaxy's card is a driver disc. The company 
does include two 4-pin-to-6-pin power 
adapters, in case your PSU doesn't come 
with enough 6-pin connectors. Be aware, 
though, that you'll want at least a 500W 
unit to properly support any GTX 560 Ti 
card. Finally, a DVI-to-VGA adapter is part 
of the standard package, as is a 5 -foot mini 
HDMI-to-HDMI cable. 

MSI N560GTX-TJ Twin Frozr II/0C 

It takes a lot to impress a jaded enthu- 
siast. But MSI pulls out all of the stops here 
and delivers its own PCB, its own cooling 
solution, a software bundle, aggressive specs, 
and still manages to hit the $250 price point 
Nvidia suggests for an ordinary reference 
card. What's the catch? There really isn't one. 
The N560GTX-T1 Twin Frozr II/OC is an 
outright great value. 

We're fairly certain MSI reworked the 
reference GTX 560 Ti board in order to 
integrate its Military Class II components: 
tantalum-core capacitors, ferrite chokes, and 



solid capacitors rated for 10 years of service. 
The resulting PCB still measures 9 inches 
long but is clearly unique. 

Like Galaxy, MSI tops the GF114 
graphics processor with its own cooler. The 
heatsink features a nickel-plated copper 
base, which dissipates heat up into an array 
of aluminum fins. Whereas competing cards 
use three heatpipes to help move thermal 
energy away from the core faster, MSI's 
cooler benefits from four. Two 80mm fans 
then blow air through the sink, pushing 
some out a vent on the card's I/O panel 
and recirculating some back into the 
chassis. So long as you have adequate case 
cooling, this shouldn't be a problem. The 
one disappointment is that MSI's cooling 
solution doesn't also cover the memory 
or power circuitry. If you're short on case 
clearance, also bear in mind that the card's 
decorative shroud extends half an inch 
beyond the PCB. 

Higher-end cooling paves the way for 
more aggressive specs. The N560GTX-Ti 
Twin Frozr II/OC sports an 880MHz 
core clock and memory cruising along 
at 1,050MHz. These aren't the highest 
frequencies we've seen from a GTX 560 
Ti, but they are pretty remarkable when 
you consider that MSI isn't charging any 
sort of premium for this card. Naturally, 
performance gets a quantifiable boost 
thanks to the higher clock speeds. 

MSI bundles a copy of 3DMarkl 1 Ad- 
vanced. But the company's Afterburner 
software is far more fun for power users. 
The app lets you adjust three voltage lev- 
els (GPU, memory, and PLL), overclock, 
monitor vital card stats, and then set profiles 
to automatically load optimized settings. 
You'll also find two 4-pin-to-6-pin power 
adapters, a DVI-to-VGA adapter, and a 
mini HDMI-to-HDMI connector. Should 
you choose to leave the MSI card at its stock 
settings, refraining from voltage and clock 




N560GTX-H Twin Frozr II/OC 

$250 

MSI 

us.msi.com 




XLR8 GeForce GTX 560 Ti 0C2 

$265 

PNY 

www.pny.com 
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speed adjustments, MSI covers the card 
with a three-year warranty. 

PNY XLR8 GeForce GTX 560 Ti 0C2 

Is it any coincidence that two of the 
fastest cards in our roundup both feature 
900MHz core clocks and 1GB of GDDR5 
memory running at 1,053MHz? How about 
the fact that they're both exact replicas of 
Nvidia's reference GTX 560 Ti? Like Evga's 
SuperClocked card, PNY's XLR8 OC2 
board offers an attractive overclock that 
translates into a measurable performance 
bump over the stock version. 

Again, we're fans of Nvidia's design. 
The 9-inch-long PCB is fairly compact. It's 
blanketed by a metal plate designed to cool 
memory devices and power circuitry, covered 
by an aluminum heatsink, and then topped 
with a plastic shroud. That shroud serves 
to direct air blown in by an 80mm cooling 
fan across the sink's fins and out ventilation 
holes on the card's I/O bracket. The result is 
a quiet, high-performance graphics card that 
copes with the heat it generates all on its own. 

PNY bundles just enough adapters to take 
advantage of the XLR8 OC2's display output 
array, including a DVI-to-VGA adapter and 
a mini HDMI-to-HDMI dongle. There's 
also a single 4-pin-to-6-pin power adapter, 
which assumes your power supply already 
has one spare PCI-E connector. Rather 
than bundling software that you may not 
use, PNY includes two choice-based value- 
adds. The first is a three-month subscription 
to E-Sports Entertainment, a network of 
game servers that touts itself as being more 
controlled than public servers. PNY also 
includes a voucher for a movie download. 
The redemption site is populated by a 
respectable list of titles. Playback does require 
installing PNY's PNY Player, however. 

Priced at $265, the XLR8 GeForce GTX 
560 Ti OC2 costs a bit more than the very 
comparable card from Evga. Both boards 



run at the same frequencies, center on the 
same physical design, and come protected 
by lifetime warranties. Your choice will 
probably come down to a preference for 
Evga's 3DMarkll bundle or PNY's ESEA 



gaming service. 



Sparkle Calibre X560 

From looks to specs to pricing, Sparkle's 
Calibre X560 is the most extreme card in 
our collection. Sparkle utilizes the reference 
PCB and then strips off the cooling, 
retrofitting the card with Arctic Cooling's 
Accelero Twin Turbo Pro, itself a $46 
upgrade. By exploiting the high-end cooler's 
improved thermal handling, Sparkle reliably 
runs Nvidia's GF114 at 1,000MHz. And 
despite a lack of dedicated memory cooling, 
the Calibre X560 benefits from a lofty 
l,200MHzGDDR5 clock. 

This board turns in first-place finishes 
in every benchmark. Our general view on 
factory-overclocked hardware is that it's great 
if you can get it for free. But when it comes 
to paying for a sanctioned overclock, most 
power users would rather tackle the matter 
themselves. Here, though, you're getting 
a significant overclock that has a material 
impact on performance. Sparkle guarantees 
the card for two years after purchase, or three 
years if you're willing to register it. 

Sure, you spend an extra $20 for the 
security of a dialed-in overclock. But 
remember that you're getting a nearly $50 
aftermarket heatsink. The Calibre X560 
isn't infallible, though. For as functionally 
impressive as Arctic Cooling's solution is, 
the Accelero Twin Turbo Pro also adds a bit 
of girth, turning what should have been a 
dual-slot card into a triple-wide affair. That 
means you can't install another add-in card 
in the two slots below this one. 

With that said, the Accelero Twin Turbo 
Pro is a popular upgrade for a reason. It 
boasts a thick copper base plate. Four copper 



heatpipes emanate from that foundation and 
slot into a large array of aluminum fins. From 
there, two 92mm fans with fluid bearings 
blow up to 54cfm of air through the massive 
radiator. There's no such thing as directed 
airflow here, though the Calibre X560's I/O 
panel includes a standard ventilation grille. 

This card's packaging doesn't come with 
a software bundle, just power adapters, 
an HDMI cable, and a DVI-to-VGA 
adapter. You're paying a premium here for 
unbeatable performance at $270. But before 
you buy, be sure you can give up three slots' 
worth of expansion. 

Zotac GeForce GTX 560 Ti 0C 

At first glance, Zotac's interpretation of 
the GTX 560 Ti looks completely original. 
But take a closer look. Under its bright 
orange cover sits the same reference-based 
PCB seen from several other vendors in 
our roundup. From a technical perspective, 
every capacitor, resistor, controller, and 
choke is the same, meaning you get the 
original design validated by Nvidia. But the 
end result is snazzier-looking. 

Instead of the shiny black PCB that most 
other reference boards employ, Zotac uses 
a smooth matte finish. The PCB is topped 
with a familiar metal plate, over which a 
large aluminum heatsink is mounted. A 
shroud covers the cooling apparatus. Only 
rather than funneling air through a solid 
plastic housing, it's a fairly free-breathing 
mesh that's not necessarily designed to direct 
flow No matter — the GeForce GTX 560 is 
a fairly tame 170W part. Even under load, 
Zotac's card isn't very hot. And we like the 
fact that Zotac came up with its own eye- 
catching concept. 

Zotac is the only company willing to 
gamble on a game bundle, and we think it 
chose well. The inclusion of an Assassin's 
Creed: Brotherhood voucher is smart be- 
cause the title already proved entertaining 
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$270 

Sparkle 
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GeForce GTX 560 TiOC 

$250 
Zotac 
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on consoles but was only just released for 
the PC. Thus, upgrading to Zotac's card is a 
great way to score an AAA title that everyone 
doesn't already own. 

Zotac's GeForce GTX 560 Ti is con- 
figured conservatively. Its core runs at 
850MHz and its memory is clocked at 
1,003MHz (just 1MHz higher than the 
reference design). That's enough, however, 
to demonstrate slightly higher performance 
numbers. Zotac covers its OC board with 



two-year coverage that extends to a lifetime 
warranty with product registration. 

Zotac's ace is its game bundle. Because 
Zotac's GeForce GTX 560 Ti sells for $250, 
you don't pay any premium for Assassin's 
Creed: Brotherhood. If you planned to buy 
the game anyway, this card is a shoo-in. 

The Value Sweet Spot 

We're thoroughly impressed at how 
competitively all six of these vendors 



managed to price their respective 
GFll4-based offerings, despite the 
extensive range of cooling solutions, 
frequency combinations, and bundled 
options they all use. No matter which of 
these cards you select, Nvidia's GeForce 
GTX 560 Ti currently reigns supreme 
as our favorite value play for enthusiast- 
class graphics. ■ 

by Paul Cross 
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Intel Core J7-990X Extreme Edition 



The Core i7-990X was originally slated to 
launch late last year, but never arrived. 
It's unclear whether it got stuck behind 
Sandy Bridge or the processor it was slated to 
replace, the Core i7-980X, took longer than 
expected to sell out; either way, this is a simple 
clock bump for the 32nm Gulftown proc. 

The 990X features the same 248mm2 
die and 1.17 billion transistors as that of 
the 980X. Intel pushed the clock speed to 
3.46GHz, but didn't alter much else; there's 
still 12MB of shared Intel Smart Cache, 
six discrete execution cores with Hyper- 
Threading for handling up to 12 threads, 
and the on-chip memory controller with 
support for triple-channel DDR3-1066 
memory. Turbo Boost can push two or more 
cores of the 990X to 3.59GHz, or when 
only one core is active, to up to 3.72GHz. 
The only other tweak Intel made is the 
inclusion of six new processor instructions 
designed to improve AES encryption and 
decryption performance. 

The Intel Core i7-990X also ships with 
the DBX-B HSF, which we raved about 
in our Core i7-980X review last year, but 
Intel beefed it up to accommodate the larger 
thermal envelope of the 990X. Intel claims 
the new heatsink exceeds the CPU's thermal 
requirements, even when set to quiet mode. 

Deja Vu All Over Again 

Intel also sent us the latest revision of its 
flagship X58 motherboard, the DX58S02 
(Smackover 2). The original Smackover 
board had a rather unusual layout; Intel 
rotated the LGA 1366 socket 90 degrees, 
positioned the memory above the CPU 
at the top of the board, and soldered the 
X58 chipset to the right of the CPU. Other 
quirks included four DDR3 RAM slots, a 
superfluous 4-pin Molex power connector, 
and unangled SATA ports. 

With Smackover 2, Intel chose a much 
more traditional layout, provided six triple- 
channel memory slots and another xl6 
PCI-E slot (for three total; xl6, xl6, x8), 
nixed the additional power port, added 
another VRM power phase, and installed 



angled SATA ports. In addition, S02 got 
a pair of USB 3.0 ports, a second Gigabit 
LAN port, and a Back-To-BIOS button 
on the rear I/O. We also like the onboard 
power, reset, and base clock overclocking 
buttons. The board even ships with an 
externally mountable Wi-Fi module. 

Scoreboard 

As we pointed out last May, Intel's 
hexa-core CPUs are unmatched when 
running apps that can scale beyond four 
cores. But the big problem back then is 
still a problem today; those applications 
are few and far between, save for a few 
imaging and media applications and the 
odd CPU-intensive game. Compared 
to Intel's Sandy Bridge platform (Core 
17-2600K and DP67BG), the 990X 
only excels in a few areas of our test suite: 
Sandra's Processor Multi-Media test, 
Cinebench 1 1 .5, and POV-Ray 3.7. 

Final Word 

If a six-core processor is a must for 
you, and you're not willing to wait until 
Z68 launches toward the end of this year, 
then we can't think of a better way to 
spend your lottery winnings than on the 
Intel Core 17-990X and DX58S02. ■ 

by Andrew Leibman 
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Specs: Socket LGA 1366; Clock speed: 3.46GHz; 12MB L3 Smart Cache; QPI (25.6GBps); 32nm 
process; 130W maxTDP; Hyper-Threading enabled; Turbo Boost enabled 
Test system specs: Processor: 3.46GHz Intel Core i7-990X Extreme Edition; Intel DX58S02 motherboard; 
RAM: 6GB Patriot Sector 7; Hard drive: 256GB Patriot Zephyr SSD; PSU: Antec TruePower Quattro 1 200 
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Antec Kuhler H 2 620 
I 



Kuhler H 2 620 

$69.99 I Antec I www.antec.com 



n the battle of air vs. water cooling, air 
is typically seen as the "good enough" 
budget option, while water is for the 
more serious enthusiast. Last month, we 
weighed our testbed favorite Thermalright 
Ultra- 120 eXtreme-133 RT Rev. B against 
Thermaltake's Jing. (See page 37.) But 
now we have Antec swinging in with a $70 
watercooler, the Kuhler H2O 620, and the 
balance clearly tips in Antec's favor. 

We've seen several compact, self- 
contained watercoolers in recent years, but 
$70 is very aggressive, and Antec does a 
good job of keeping installation quick yet 
flexible across all current Intel and AMD 
sockets. The single heat exchanger mounts 
to a standard 120mm case fan spot, and 
the hockey puck-like pump/heatsink sets 



into a metal ring bracket secured 
through the motherboard to a 
backplate. Antec's multilingual 
instructions are slightly am- 
biguous on mounting the 
pump, but it makes sense once 
you realize that you have to 
loosen the bracket screws further in 
order to slip the pump under the ring's 
retention tabs, then finish tightening 
the screws. 

If the Kiihler's fan reached its specified 
36 dB @ 2,000rpm under our 20-minute, 
100% CPU load, we sure couldn't hear it 
above the GPU fan's noise. The Kuhler is 
near-silent. 

At idle, the Thermalright and Antec 
are essentially even. Under sustained load, 




though, Antec shows a roughly 10% benefit 
in both CPUID Hardware Monitor and 
RealTemp GT. Combine this with the 
Kuhler 620's equivalent price, 10-minute 
setup, smaller on-motherboard size, three- 
year warranty, and quieter operation, and the 
choice is obvious. ■ 

by William Van Winkle 



Specs: Radiator dimensions: 151 x 120 x 27 mm (HxWxD); Fan speed: 1,450 to 2,000rpm; Noise: 26 dB @ 1,450rpm, 36 dB @ 2,000rpm 

Test system specs: CPU: Intel Core i7-980X @ 3.33GHz; Motherboard: Gigabyte X58A-UD7; RAM: 12GB 0CZ PC3-10666 Gold; Graphics card: Sparkle 

GeForce GTX 480; SSD: Intel 80GB X-25M; PSU: PC Power & Coolinq Turbo-Cool 850W; Windows 7 Ultimate 64-bit 



Netgear XAVB5001 Powerline AV 500 Adapter Kit 



Honestly, we didn't expect much. Most 
network adapter upgrades seem to 
promise 300%+ throughput gains but 
end up yielding 30% ... or less. And 
powerline networking hasn't exactly been 
a hotbed of activity recently. 

Yes, powerline and MoCA are both great 
alternatives when Wi-Fi is too unreliable 
or outright fails, but our experience with 
200Mbps powerline equipment was less 
than stunning. Throughput clearly degraded 
over distance, and MoCA showed a clear 
advantage. For example, we transferred 
a 1GB file across a house at a 44Mbps 
rate with Netgear's MoCA adapters 
(M CAB 1001). The same transfer averaged 
36Mbps with the AV 200 kit (XAVB2001) 
over a similar distance. However, the new AV 
500 adapters hit 54Mbps, easily blowing past 
even the MoCA kit. 

The AV 500 parts are several months 
late getting to market. Perhaps this is 
because the IEEE PI 901 standard, which 



XAVB5001 Powerline 
AV 500 Adapter Kit 

$159.99 
Netgear 
www.netgear.com 



dominates 
today's power- 
line network- 
ing scene, 
wasn't actually 

published 

until Decem- 
ber 2010. Meanwhile, the HomePlug AV2 
effort, expected to reach a raw spec up to 
600Mbps, is due around the middle of this 
year and will likely be folded into PI 901. 
We'll see. Either way, AV2 gear should be 
100% compatible with the XAVB5001 kit, 
which is PI 901 -compliant. 

File transfers can be subject to extra 
overhead, so we also ran Ruckus Wireless' 
Zap benchmarking tool to assess pure, 
synthetic TCP throughput averaged over 
sustained transfer. The AV 200 kit scored 
45Mbps from an adjacent room and 
38Mbps from across the house. The AV 
500 kit nailed 109Mbps and 83Mbps, 
respectively. This is far better performance 



i 



Specs: Dimensions: 3.38 x 2.63 x 1.57 
inches (HxWxD); Ports: 1 Gigabit Ethernet per 
adapter; 1 -year warranty 



than we tend to see even from 802.1 In in 
a normal, RF-congested environment. 

Previously, we viewed powerline net- 
working as a backup plan for insufficient 
Wi-Fi. Now, Netgear's AV 500 kit has us 
wondering if powerline ought to be taken 
more seriously as a first choice. ■ 

by William Van Winkle 
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Sapphire Edge-HD Mini PC 



The second most surprising thing about 
Sapphire's Edge-HD Mini PC is its 
compact size. What really made us do a 
double take, however, was seeing Sapphire 
and Nvidias logos on the same box. Can 
any good come from the marriage between 
one of AMD's favorite graphics card 
makers and Nvidia? We sure think so. 

The Sapphire Edge-HD Mini PC has a 
rectangular copper and plastic enclosure 
that acts like an oversized heatsink, and 
yeah, there's even a fan crammed in there. 
On the spine, you'll find two USB ports 
(another two are hidden up front), a 
Gigabit Ethernet port, and line-out and 
line-in audio ports. There's also a built-in 
802.1 lb/g/n Wi-Fi radio. Video output 
options include VGA and HDMI ports. 
Sapphire ships the Edge-HD with an 



HDMI-to-DVI adapter and a detachable 
vertical mount. 

The Edge-HD features a 1.66GHz Intel 
Atom D510 dual-core processor, 2GB of 
DDR2-800 memory, and a 250GB hard 
drive. According to Sapphire, the Edge-HD 
consumes just 22 watts under load, which 
is one tenth of the power necessary to run a 
standard desktop PC. The Edge-HD utilizes 
Nvidias second-generation Ion graphics, 
which features 512MB dedicated video and 
support for hardware-accelerated 1080p 
HD video playback. 

There's no OS (it comes with FreeDOS 
preinstalled), but we loaded up Ubuntu 
10.10 without a hitch; you can also install 
Windows XP, Vista, or Win7. Overall, we 
liked using the Edge-HD, but we would have 
liked an eSATA port to expand on the unit's 



Sapphire Vapor-X HD 6870 



On the surface of it, the Sapphire Vapor-X 
HD 6870 looks a lot like Sapphire's 
reference Radeon HD 6870. A quick peek 
at the raw specs doesn't reveal a whole lot, 
either; it has the stock 900MHz core clock, 
1,050MHz memory clock, and a 256-bit 
memory bus paired with 1GB GDDR5. 

The coolest part of this 6870 is the cooler. 
Sapphire's Vapor-X makes the vapor chamber 
cooler AMD installed on its 6000 series 
reference cards look like kids' stuff, but it 
works the same way, by vaporizing liquid 
in a closed chamber to transfer heat. The 
hefty cooler makes for quieter stock running 
or impressive overclocked results. To that 
end, Sapphire bundles its TriXX overclocking 
suite, which lets you tweak the core and 
memory clocks and even the GPU voltage. 

As you can imagine, the Vapor-X HD 
6870 performs right on par with the stock 
6870, although it was slightly less audible 
under load. It wasn't until we started 
overclocking that this card really showed 
its colors. We managed to get the Vapor-X 
HD 6870 clocked up to 975MHz. (1GHz 
was a bit too much.) Using TriXX, we had 



to tune the GPU 
voltage up from 
1.175V to 1.231V 
As we went to press, 
this card was going 
for a $10 premium, 
but it overclocks like a 
much more expensive 
card. If you're a DIY 
overclocker, this is the 
Radeon for you. ■ 
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Edge-HD Mini PC 

$349 

Sapphire 

www.sapphiretech.com 



Specs: Dimensions: 7.6 x 0.9 x 5.8 inches 
(HxWxD), Intel Atom D51 1 .66GHz dual-core 
processor, 2GB DDR2-800, Nvidia Ion 2 graphics, 
Gigabit Ethernet, 802.1 1 b/g/n, 250GB HDD, 4 
USB ports, HDMI & VGA ports 



internal storage sans USB 2.0's atrocious 
speed penalty. We also think a VESA- 
compatible mount would be icing on the 
cake for HTPC enthusiasts. 

If you're looking for an entry-level 
desktop computer for Web, document 
creation, HD media playback, and even a 
little multitasking, then you'll find lots to 
love about the Edge-HD. ■ 

by Andrew Leibman 



Sapphire Radeon ; Sapphire Radeon HD 
HD 6870 Vapor-X I 6870 Vapor-X OCed 



1GBGDDR5 



Vapor-X HD 6870 

$229.99 
Sapphire 
www.sapphiretech.com 



Aliens vs. Predator (4XAA) ■ 15.8 ■ 16.3 

Driver: Catalyst 11.1 

Test system specs: CPU: 3.4GHz Intel Core i7-2600K; Motherboard: Inte 
DP67BG; RAM: 4GB OCZ Platinum XTE DDR3-2000; SSD: 256GB Plex- 
tor PX-M2; PSU:AntecTruePowerQuattro 1200 



Specs: GPU: Barts XT; Core clock: 900MHz; Memory: 1 GB GDDR5 
(1, 050MHz); 1,120 stream processors; 56 texture units; 32 ROPs 
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DIDABVTE G1-KILLER SERIES 



There's been a coup d'etat in the high 
end of the motherboard market, and your 
gaming may never be the same. 

GIGABYTE'S G1 -Killer series of mainboards 
storms the high ground with a martial, 
green and black color scheme. Its special 
southbridge heatsink resembles a magazine 
of cartridges. Even its VRM heatpipe 
complex is slotted like gun accessory- 
mounting rails. 

Leading the charge is the G1. Assassin 

($529). At heart, it's just like its fellow 
soldiers with support for Socket 1366 Intel 
Core \1 processors, an X58 chipset, and 
support for up to 24GB of triple-channel, 
2,200MTps DDR3 memory. 

That said, this 16-phase power board 
stands out. It's an oversized, XL-ATX (13.6 
x 10.3 inches) board with enough room 
for a fourth PCI-E 2.0 x16 slot (2x16, 
2x8). The vendor-neutral mainboard takes 



on all GPU comers with support for 4-way 
CrossFireXand 3-way SLI. 

Think about that for a moment. That's a lot 
of physical real estate for potentially hot 
components. That's why GIGABYTE outfits 
the G1. Assassin and its brothers in arms 
with five thermally controlled fan headers 
and four temperature sensors instead of 
the more typical one. 

You'll knock online opponents dead with lag- 
free gaming, thanks to the built-in Bigfoot 
Networks Killer™ E2100 Game Networking 
platform. And you won't need to buy a 
discrete sound card, thanks to an integrated 
Creative X-Fi 20K2 audio codec and pro- 
level Nichicon MUSE capacitors in the audio 
circuit. Meanwhile, front-panel amplified 
headphone output keeps your ears in the 
game when the rest of you is in stealth mode. 

The G1 -Killer Series' dual BIOS incorporates 
Hybrid EFI (extensible firmware interface) 



technology, GIGABYTE says, and thus it 
supports boot-up from a next-gen hard drive 
of 3TB or larger. There's a Quick Boost OC 
button on the G1. Assassin's included Front 
Access Control Panel, along with a pair of 
USB 3.0 ports and an eSATA port. 

The Series also fields a pair of smaller, ATX 
boards deployable in a broader number 
of cases. The G1. Sniper ($449) and 
the G1. Guerrilla ($349) both feature 
8-phase power and three-way CrossfireX 
and SLI. The G1. Guerrilla comes with 
Realtek ALC 889 integrated audio. 

All three models boast GIGABYTE'S legendary 
Ultra Durable 3 features such as solid 
Japanese capacitors and thick copper layers. 
Worth fighting for, eh? 

G1 -Killer Series 

$349 to $529 

GIGABYTE 

www.gigabyte.us | ca.gigabyte.com 
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New GIGABYTE 6 Series Motherboard 
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Eurocom Panther 2. 

Workstations have always fallen into a 
gray area between ultra-high-end PCs 
and business servers, having the specs of 
the former with the validation and vendor 
support of the latter. If you're a professional 
with the need for professional-level support 
on highly demanding applications, you buy 
a workstation. And if you need to take that 
workstation on the road, you buy a monster 
such as Eurocoms Panther 2.0. 

After a week of use, our only 
complaint was that the Panther's four 
bottom-exhausting fans have slightly 
different vibration harmonics under 
load, so the quite audible fan rhythm 
would constantly change. The fans work, 



Specs: CPU: Intel Core J7-980X @ 3.33GHz; 
RAM: 12GB DDR3-1333; GPU: 2x GeForce 
GTX 480M 2GB; Storage: 3x 240GB OCZ 
Vertex 2 (RAID 0); ODD: Panasonic UJ-240A 
6X Blu-ray burner; Networking: Intel WiFi Link 
6300; Realtek Gigabit Ethernet; Intel Bluetooth; 
Dimensions: 2.43 x 16.76 x 11.44 inches 
(HxWxD); Weight: 11.66 lbs 




Panther 2.0 

$7,112 (as tested) 

Eurocom 

www.eurocom.com 



though. We 
were impressed 
at how cool the 
Panther's underside re- 
mains under sustained load. 

If you don't care about sound, then 
the performance of this SLI-accelerated 
Gulftown rig is to die for. In order to keep 
the internal Blu-ray drive, we configured all 
three internal 2. 5 -inch bays with Vertex 2 
drives in a lightning-fast RAID 0. 

Our sample benchmarks tell the whole 
story. We've never seen a faster mobile 
platform. Sure, you could bench press the 
Panther during breaks, but the build quality 
is sturdy, and the display is excellent. Even 
the stereo speakers flanking the spacious 
keyboard sound decent. 

When your work demands the best, 
the Panther 2.0 excels. ■ 

by William Van Winkle 
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Diamond Radeon 
HD 8670 XOC 



Diamond Multimedia Radeon 



6870PE51GXOC 

Here at CPU, performance is king, but we 
like to look at the big picture (preferably 
2,560 x 1,600 or better). If you prefer manually 
overclocking your graphics card, then the 
Sapphire Radeon Vapor-X HD 6870 (see more 
on page 28) is the card for you. Diamonds 
6870 XOC is for those who want the extra 
performance but don't want to fuss with 
voltages, clocks, and shredded warranties. 

This is AMD's reference 6870, from the 
PCB to the cooler; Diamond didn't add 
anything but the sticker. What Diamond 
did do is add a little bit to where it counts 
most — the core and memory clocks. This 



Radeon 
6870PE51GXOC 

$279.99 

Diamond Multimedia 

www.diamondmm.com 




Combined Score 



card features a 940MHz core clock and a 
1,100MHz memory clock. 

As you can imagine, this card solidly 
outperforms the 6870 at stock settings, 
and the manual overclockers among you 
can use AMD's Catalyst Control Center 
to eke out even more frames per second in 
your favorite games. ■ 

by Andrew Leibman 



Specs: GPU: Barts XT; Core clock: 940MHz; Memory: 1GB GDDR5 (1, 100MHz); 1,120 Stream 
Processors; 56 texture units; 32 ROPs 

Test System Specs: Processor: 3.4GHz Intel Core i7-2600k; Motherboard: Intel DP67BG; RAM: 4GB 
OCZ Platinum XTE DDR3-2000; SSD: 256GB Plextor PX-M2 SSD; PSU: Antec TruePower Quattro 1 200 
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Left 4 Dead 
(4XAA, 16XAF) 

S.T.A.L.K.E.R.: Call 
Of Pripyat (4XAA) 

Aliens vs. Predator 
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Driver: Catalyst 11.1 ; 
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Puget Systems Serenity Home Theater 



Computers don't get much quieter than 
the Serenity Home Theater from Puget. 
The boutique builder started by adding 
its AcoustiPack composite sheet package, 
where heavy-duty foam pads line the 
interior of the case to dampen sound, and 
Puget also installed Scythe's Quiet Drive 
hard drive silencer, nearly eliminating noise 
from HDD vibration and spinning. Puget 
also upgraded the case's fan with a Scythe 
120mm Slip Stream fan and a Scythe Big 
Shuriken CPU cooler. 

The Serenity Home Theater is built inside 
an Antec NSK 2480 case with an all-black 
front panel that will fit into most any home- 
theater environment. The only detractor 
from the NSK 2480 is the bright blue, 
flashing HDD activity LED on the front of 
the case, but you could always pull the HDD 
front-panel header if it annoyed you. 

On the interior, Puget installed an 
Intel Core i5-2500K, which also serves 
as the GPU when paired with the Asus 
P8H67-M EVO motherboard. Puget 
doesn't overclock the system, which makes 
sense for an HTPC. We also like that 
the Seasonic X-560 power supply offers a 
silent mode, where the fan only kicks on 
when ambient temperature demands. 

Besides quiet parts, Puget also installed an 
Asus BW-12B1LT 12X Blu-ray burner. A 
TV tuner wasn't included in our build, but 
you can add a Hauppauge WinTV-HVR 
dual TV tuner with remote control for 



an extra $181.54. Puget installed a 64-bit 
version of Windows Home Premium, which 
we like for its Windows Media Center, and 
CyberLink PowerDVD 10 Ultra 3D to 
provide software for Blu-ray (normal or 3D) 
playback. This particular build also featured 
8GB of memory, and although it might 
be overkill for media playback, those using 
an HTPC to encode media and burn it to 
Blu-ray would likely use the wealth of RAM. 

We ran our traditional suite of desktop 
PC tests on the Serenity Home Theater, 
and it did well in our processor-based 
tests. Additionally, its Overall score of 
10102 in PCMark Vantage shows that 
the system is relatively well-rounded. The 
one exception is with the Serenity Home 
Theater's integrated graphics, and if you 
wanted the system to double as a gaming 
PC, you'd need to install a discrete 
GPU. We also tested the Serenity Home 
Theater for its Blu-ray playback and HD 
streaming capabilities and came away 
pleased with the responsiveness. 

The Serenity Home Theater offers the 
best of all combinations for an HTPC; 
it's designed to fit in with your home- 
theater equipment, exceptionally quiet, 
and capable of playing back all kinds 
of media. Add a dual HDTV tuner 
and you've got yourself a complete 
entertainment center companion. ■ 

by Nathan Lake 




Serenity Home 



Serenity Home Theater 

$1,81 3.1 8 (as tested) 
Puget Systems 
www.pugetsystems.com 
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SiSoft Sandra 2010 I 
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Processor Multi-Media 

Integer x16 iSSE4.2 (Mpixels/s) j 



ouble x4 iSSE2 (Mpixels/s) ; 
Memory Bandwidth 
Integer Buffered iSSE2 (GBps) j 
Floating-Point Buffered 

l Ps) j 

Media Transcode 

e WMV (KBps) 
Transcode H264 (KBps) 
Cinebenc 
CPU* 
POV-Ray 3.7 Beta** 
Left 4 Dead 2 
S.T.A.L.K.E.R.: CoP (4XAA) 



pixels per second 
Games tested at 1 ,280 x 720. 



Specs: CPU: Intel Core J5-2500K @ 
3.3GHz; GPU: Intel HD 3000; RAM: 8GB 
Kingston DDR3-1333; Motherboard: Asus 
P8H67-M EVO; Storage: 1.5TB Western 
Digital Caviar Green; Optical Drive: 
Asus BW-12B1LT; OS: Windows 7 Home 
Premium (64-bit) 
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OCZ Platinum XTE Edition (OCZ3XTEP2000C9LV4GK) 



Developed with Intel's Sandy Bridge 
platform in mind, OCZ's Platinum 
XTE series is low-voltage, dual-channel 
memory that is built for overclocking. 

The DIMMs feature OCZ's low-profile 
but girthy Xtreme Thermal Exchange heat 
spreaders, which are designed to provide 
optimal heat dissipation. Indeed, even while 
clocked at DDR3-1600 with 7-7-7-16 
timings and running benchmarks, this 4GB 
DDR3-2000 kit maintained its temperature 
well; our infrared thermometer showed little 
or no temperature increase. 

Running on an Intel DP67BG board 
with a Core 17-2600K, the OCZ kit hit 
21.58GBps of peak bandwidth and 60.5ns 
latency in SiSoft Sandra's memory tests at 
1.65V and with the above-mentioned clock 
speed and timings. (Stock scores running at 
DDR3-1333 with 9-9-9-24 timings were 
l4.49GBps and 76.2ns, respectively.) 

At $75.99, you could do a lot 
worse for a Sandy Bridge memory kit, 



especially considering how well it 
can overclock. ■ 

by Seth Colaner 




Platinum XTE 
(OCZ3XTEP2000C9LV4GK) 

$75.99 

OCZ 

www.ocztechnology.com 



Specs: Capacity: 4GB (2x 2GB, dual- 
channel); Rated frequency: 2,000MHz 
(PC3-16000); Timings: 9-9-9-24; 
Voltage: 1 .65V; Warranty: Lifetime 



Trendnet TEW-687GA 450Mbps 
Gaming Adapter 
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Trendnet's 450Mbps TEW-687GA 
gaming adapter is, in a word, fast. 
And, in another word, simple. 

The adapter — really a network bridge — 
has a network port that allows you to add 
one Ethernet-ready device to the wireless 
network. The idea is that one uses an 
Ethernet cable to connect the adapter to a 
gaming console, computer, DVR, or other 
Ethernet-enabled device; the adapter then 
connects to your wireless network, bridging 
the two networks. 

Here's the simple part: With WPS (Wi-Fi 
Protected Setup), you don't have to worry 
about handshaking, sorting out security 
protocols, and other tedium. (Nothing you 
can't handle, but who wants to spend 20 
minutes setting it up?) It just works. Press 
the WPS button on the router (in this case 
a 450Mbps Trendnet TEW-691GR), and 



then press the WPS button on the adapter. 
In 30 seconds, everything is connected. And 
it reconnected with no problem, even when 
we unplugged the adapter, moved it around, 
and attached it to different devices. 

And here's the fast part: When paired 
with a compatible router, the TEW- 
687GA consistently breaks the 150Mbps 
barrier, even on a network with legacy 
devices running on it. We regularly got 
internal speeds of 200Mbps or more. And 
regardless of the mode in which we were 
running (n-only, b/g-only, mixed), we 
essentially doubled the internal speed of 
any device we connected to the adapter, as 
long as it was paired with the compatible 
router (which, at the time of this writing, 
wastheTEW-691GR). 

If you can get your hands on a 
compatible router, give the TEW-687GA 



a shot. You'll get speeds that are plenty 
good enough for most gaming and video 
streaming applications. ■ 

by Rod Scher 



TEW-687GA Wireless N 
450Mbps Gaming Adapter 

$134.99 
Trendnet 
www.trendnet.com 



Specs: Connectivity: Ethernet, wireless 
2.412GHz to 2.472GHz with MIM0; 
Security: WPA2; Wireless data rate: up to 
450Mbps; Setup: WPS, with browser-based 
management; LEDs: Power, LAN, wireless; 
Dimensions: 5.3 x 2.4 x 4.6 inches (HxWxD); 
Warranty: 3-year limited 
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INTRODUCING THE 



OBSIDIAN SERIES 



MID-TOWER CASE 



Brilliantly designed. Inside and out. 



Designed for performance 
Inside the mid-tower Obsidian Series 
650D, you'll find excellent airflow 
(thanks to two 200mm and one 
120mm fans), eight expansion slots, 
and room for even the longest 
graphics cards, among a host of 
other builder-friendly features. 
Outside, you'll find easy-to-open side 
panels, an external SATA 6Gb/sec 
hot-swap dock, and there's even a 
window to show off your system. 



Designed— and built— to last 
Thoughtful features like drive cages 
that can be relocated to provide even 
more space, mounting locations for a 
2x120mm radiator that make it easy 
to add water cooling, and tool-free 
drive installation, make this a case 
that can accommodate your system 
today and tomorrow. And like all 
Obsidian Series cases, the 650D 
features high-quality materials and 
workmanship, so it will last through 
years of builds and upgrades. 



Designed with restraint 
The 650D features clean, simple 
lines, textured black surfaces and 
an elegant brushed aluminum front 
panel that complement and 
showcase your build. From the 
innovative cable routing that makes 
everyone look like a master builder 
to the easily accessible dust filters 
that keep your system clean, every 
element has a purpose. 



The Corsair Obsidian Series 650D. Designed for you. Learn lots more at corsair.com/cases 
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Primordial Computers Medusa 



Primordial Computers 



Benchmark Results ! Medusa 



The Primordial Computers Medusa is 
a beast of a machine that lies inside 
a Corsair 800D full tower case. The 
watercooled overachiever, equipped with 
three overclocked GeForce GTX 580s 
(824MHz core, 1,031 MHz memory) in 
SLI, 6GB of DDR3-1866 memory, and an 
overclocked Intel Core 17-980X (4.32GHz). 
The system scoffed at our gaming 
benchmarks, shredding through Left 4 
Dead 2, S.T.A.L.K.E.R.: Call of Pripyat, and 
Aliens vs. Predator at 257.5fps, 81.9fps, and 
80.8fps, respectively, and it rung 3DMark 
Vantages bell with a score of P49245. 

Primordial's cabling job was clean 
and tidy, somehow making the interior 
seem downright roomy despite the 
watercooling system, three graphics 



cards, and a 
dual-fanned 
RAM cooler. 

The price 
tag of $7,485 
is steep, but 
as they say, 

Medusa 

$7,485 

Primordial Computers 

www.primordialcomputers.com 




you get what you pay for. And what 
you're paying for with the Medusa is 
a gaming rig that can handle anything 
you can throw at it. ■ 

by Seth Colaner 



Specs: CPU: Intel Core J7-980X @ 4.32GHz; GPU: Nvidia GeForce GTX 580 (3-Way SLI); RAM: 6GB Corsair 
Dominator GT DDR3-1866 (3x 2GB); Motherboard: Asus Rampage III Extreme; Storage: 240GB 0CZ Vertex 2 SSD 
(2x, RAID 0), 600GB Western Digital VelociRaptor, 2TB Samsung HD204UI; OS: Windows 7 Ultimate 64-bit 



Gigabyte P67A-UD4 



To witness Gigabyte s complete vision of a 
Sandy Bridge motherboard, turn to page 
62. The P67A-UD4, on the other hand, is 
Gigabytes answer for the common man. 

Gigabyte keeps the black PCB but 
accents the slate gray heatsinks with 
blue touches. A 12-phase VRM flanks 
the LGA1155 socket for consistent and 
stable CPU power under load and when 
overclocked. Speaking of, overclocking 
options abound: You can manually tweak 
settings in the BIOS, overclock from a 
mobile device using Cloud OC, or use 



Test system specs: Processor: 3.4GHz Intel Core 
J7-2600K; RAM: 4GB 0CZ Platinum XTE DDR3- 
2000; Hard drive: 256GB Plextor PX-M2 SSD; 
PSU: Antec TruePower Quattro 1 200 
Specs: Chipset: Intel P67; Form Factor: ATX; 
Memory: Up to 32GB (DDR3-2133); Ports: 
Gigabit Ethernet, 2 6Gbps SATA, 4 3Gbps 
SATA, 2 6Gbps eSATA, 2+2 USB 3.0, S/PDIF 
coaxial/optical out, Realtek ALC892 audio; 
Slots: 2 PCI-E x16, 3 PCI-E x1 , 2 PCI 



P67A-UD4 

$189 I Gigabyte 
us.gigabyte.com 




hotkeys to cycle through multiple 
overclocking profiles. Gigabyte also built 
the P67A-UD4 on a 2-ounce copper 
PCB, used solid-state capacitors, included 
hardware-based overvoltage control, and 
consolidated the M OS FETs and driver IC 
into a unified Driver MOSFET. 

Gigabyte also includes its Hybrid 
BIOS, which supports 3TB+ hard drives. 
Onboard, there are two PCI-E xl6 slots 
for two-way SLI or CrossFireX, a Gigabit 
LAN port, two internal 6Gbps SATA 
ports plus two external 6Gbps eSATA 
ports, and up to four USB 3.0 ports. 

The Gigabyte P67A-UD4 offers 
significantly fewer features compared to 
the UD7, but it lets you push your Sandy 
Bridge processor to its limits without 
breaking the bank. ■ 

by Andrew Leibman 
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Games tested at 1 ,920 x 1 ,200. 
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Razer BlackWidow Ultimate 



In last months Tt eSports MEKA Gl review 
(see page 36), we said that mechanical 
keyswitch keyboards are making a comeback. 
This statement continues to ring true with 
Razer's BlackWidow Ultimate, a keyboard 
with a mechanical keyswitch mechanism that 
Razer claims can cut key actuation in half 
compared to dome-switch keyboards. 

Many mechanical keyboards produce a 
distinct "click" with each key tap, and this is 
exactly what you'll hear on the BlackWidow 
Ultimate. This sound is actually the key- 
switch responding to your finger tap at 
"half-press," which means you can execute 
that macro at a reduced travel time. Because 
typing on the BlackWidow Ultimate audibly 
confirms actuation, the mechanical keyswitch 
style is supposed to help gameplay 

You won't find a lot of embellishments 
on the BlackWidow Ultimate, except for 
the blue backlighting (with four intensity 
settings) and the illuminated Razer logo. On 



the right side of the 
keyboard, there is a 
USB pass-through 
in addition to micro- 
phone and headphone jacks. 
Unless you're a left-handed mouse 
user, connecting headphones here could 
cramp your style. 

The board itself has a glossy finish that 
easily attracts fingerprint smudges, but the 
keys have a tactile quality that helps maintain 
a good friction between your fingers and the 
keycaps. Five macro keys and standard media 
keys adorn the left and top rows. Weighing 
in at more than 3 pounds, the BlackWidow 
Ultimate definitely feels more substantial 
than a typical keyboard. 

Overall, the BlackWidow Ultimate 
should perform well for your LAN 
party excursions. ■ 

by Joanna Clay 




BlackWidow Ultimate 

$129.99 

Razer 

www.razerzone.com 



Specs: Interface: USB; Switch type: 
Cherry MX Blue; Dimensions: 1.2x1 8.7 
x 6.7 inches (HxWxD); Weiqht: 3.3 lbs; 



Apple MacBook Air 

If you go by the specs alone, Apple's new 
1 1-inch MacBook Air shouldn't be nearly as 
impressive as it turns out to be. The 1 .4GHz 
Core 2 processor is a couple of years old. The 
stock 2GB of memory doesn't seem ready to 
handle hefty multitasking. And the 64GB to 
128GB storage, while it may be solid state, 
isn't anyone's idea of roomy. On paper, the 
low-end Air is underwhelming — twice as 
expensive as most netbooks ($999 base) and 
barely lighter. 

Get beyond the paper and get your hands 
on one, however, and the experience is 
much better than expected. Even if you 
discount the signature Apple cool factor 
(rock-solid aluminum unibody construction, 



0.11 -inch razor thinness at its slightest 
edge, and running full Mac OS) the Air has 
proven to be a superb traveling computer. 
The full keyboard has better throw and feel 
than most ultra-lights and certainly the 
typical netbooks of similar dimensions. The 
multi-touch trackpad is kept quite large, and 
it lets you do pinch and zoom maneuvers 
and multi-finger gestures for great lean-back 
surfing and media browsing. And the 11.6- 
inch LED display is easily the brightest, 
sharpest we have seen at this scale. 

But the biggest surprise in this 2.3-pound 
package is the real-world performance. With 
browser, messaging, and OpenOffice apps 
running simultaneously, we still found the 
Air responsive, if not fleet. The combination 
of its 1 .4GHz CPU, its high-speed flash 
storage, and onboard Nvidia GeForce 320M 



let us run Half-Life 2 at decent resolutions 
with only occasional hiccups. The stereo 
speakers were remarkably good, too. 

But the Air's compromises — limited 
power and storage for involved video 
editing, only two USB ports, and no 
DVD drive — are obvious deal killers for 
anyone looking for a primary machine. 
And there is no denying that you are 
paying for high portability and sheer cool. 
But, for the form factor, this is one of the 
most usable mini notebooks around. I 



by Steve Smith 



MacBook Air 

$999 
Apple 

www.apple.com/macbookair 
Image Courtesy of Apple 




Specs: CPU: 1 .4GHz Intel Core 2 Duo; RAM: 2GB DDR-1 066; GPU: Nvidia GeForce 320M; Storage: 64GB SSD; Display: 1 1 .6-inch diag. (1 ,366 x 768; 
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G.Skill Ripjaws-X 8GB (F3-1 7000CL9D-8GBXLD) 



The G.Skill Ripjaws-X 8GB memory 
kit (model F3-17000CL9D-8GBXLD), 
is tuned for Sandy Bridge and qualified on 
a variety of popular motherboards from 
enthusiast staples such as Asus, Gigabyte, 
AS Rock, Biostar, and MSI. The kit also 
supports XMP for easy configuration. 

This kit features lightweight aluminum 
heat spreaders with fins that extend upward 
from the PCB at a few different angles, 
giving them an aggressive look. Also included 
with the kit is G. Skill's Turbulence II active 
memory cooler, which is outfitted with a 
pair of lighted, blue fans. The cooler snaps 
onto the memory retention clips and blows 
air directly onto the DIMMs. Even after 
hours of testing and benchmarking with 
the memory running at 2,133MHz, it was 
hardly warm to the touch. 

The kit was also rock solid and 
worked perfectly in an array of mother- 
boards (Zotac, MSI, Asus, and Gigabyte) 



we had available for testing. Using an 
Asus P8P67 Deluxe and Core i7-2600K 
as our testbed, the G.Skill Ripjaws-X 
memory produced 27GBps of peak 
bandwidth (stock 1,333MHz kits peak 
around 16GBps) in SiSoft Sandra's 
memory bandwidth benchmark. And 
Sandra's memory latency test yielded a 
result of 56.3ns. Finally, a low-resolution 
Crysis benchmark resulted in a frame 
rate of 233.91fps, which is quite a bit 




higher than the 207.4fps we got from 
the stock Sandy Bridge setup using 
1,333MHz memory. 

With an asking price of about 200 bucks, 
the G.Skill Ripjaws-X 8GB memory kit 
is significantly more expensive than most 
other dual-channel DDR3 kits currently on 
the market. It is, however, one of the highest 
clocked kits available, and its performance 
is excellent. ■ 

by Marco Chiappetta 



Ripjaws-X 8GB (F3-17000CL9D-8GBXLD) 

$199.99 

G.Skill 

www.gskill.com 



Specs: Capacity: 8GB (2x 4GB); CAS Latency: 9-11-9-28-2N; Frequency: DDR3-2133 (PC3-17000); 
Voltage: 1.65V; Unbuffered; Non-ECC; Warranty: Lifetime 



Netgear ReadyNAS Ultra 6 Plus 



Although the ReadyNAS Ultra 6 Plus 
may be a NAS device at its core, this 
box has impressive features that put many 
other NAS devices to shame. 

As its name suggests, the Netgear 
ReadyNAS Ultra 6 Plus is a six-bay NAS 
device. The unassuming box connects to 
a network via Gigabit Ethernet and can 
serve up to 12TB when configured with 
six 2TB drives. Using an included utility 
that discovers the device on the network, 
the ReadyNAS Ultra 6 Plus can be easily 
configured and supports RAID 0, 1, 5, and 
6 modes. 

In addition to providing network 
attached storage, the ReadyNAS Ultra 6 
Plus also supports DLNA, Skifta media 
shifting, Orb transcoding, Memeo, Apple 
Time Machine, and a host of other media 
applications and file hosting/sharing 
servers. The ReadyNAS Ultra 6 Plus will 
also interface with TiVo DVRs. 



Installing and using the ReadyNAS Ultra 
6 Plus is about as simple as it gets. Plug 
in some drives, run the included utility, 
pick your configuration and shares, and 
that's about it. Performance is also very 
good. With a simple 
three-drive RAID 5 
setup, we saw read 
and write speeds 
in the 75MBps to 
90MBps range when 
connected to an 
array of PCs through 
a D-Link Giga- 
bit network switch 
with true Gigabit 
switch fabric. 




At almost $1,100, the Netgear 
ReadyNAS Ultra 6 Plus is an expensive 
proposition, but for users in the 
market for a high-end NAS device 
for multimedia or high-performance 
applications, you can't do 
much better (and the price is 
actually pretty competitive in 
the space). ■ 

by Marco Chiappetta 



ReadyNAS Ultra 6 Plus 

$1,099.99 

Netgear 

www.netgear.com 



Specs: Processor: 1.8GHz Intel Pentium; Memory: 1GB DDR2; Ports: 1 USB 2.0 (front), 2 USB 2.0 
(back); Bays: 6; Maximum capacity: 12 TB; RAID modes: 0, 1, 5, 6; Dimensions: 10 x 6.7 x.O x 11.2 
inches (HxWxD); Weight: 14.9lbs (without drives); Power consumption: 82W (w/ 6x 2TB HDDs); 
Warranty: 3 years 
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_ove For Lynnfielc 

Intel's Core J7-875K Overclocked To The Stratosphere 



We suspect the recent launch of 
Intel's new Sandy Bridge-based 
Core i3, i5, and U series processors was 
bittersweet for some PC enthusiasts. In 
one fell swoop, Sandy Bridge rendered a 
whole slew of popular products outdated 
and obsolete or, at the very least, a whole 
lot less interesting. 

Of all of Intel's products, its Lynnfield- 
based processors and related chipsets were 
arguably overshadowed the most by Sandy 
Bridge. Lynnfield-based processors have 
been very popular among budget-conscious 
enthusiasts due to their excellent value, but 
the platform didn't have a very long life span. 
Lynnfield's Socket 1156 is essentially dead, 
replaced by Sandy Bridge's Socket 1155, and 
the cutting-edge technology and mainstream 
prices of Sandy Bridge-based processors and 
associated motherboards simply make them a 
much smarter choice now. 

Because of all of this, Lynnfield-based 
processor owners may be feeling left out in 
the cold and in the mood to upgrade. But 
Lynnfield owners who aren't quite ready 
to drop a mint on a new Sandy Bridge 
setup have options, especially owners of 
the K series Core i7-875K, which has an 
unlocked multiplier for more freedom 
while overclocking. And with a little (or 
perhaps a lot) of overclocking, 
they're a possibility 




for a Lynnfield-based rig to perform as 
well as (or maybe even better than) a new 
Sandy Bridge-based rig. 

The Prep Work 

Intel K series processors were designed 
to be flexible overclockers, but enthusiasts 
must nonetheless be mindful of some of the 
essentials necessary for a successful overclock 
when modding one. Before we sat down to 
overclock our Core i7-875K, we took a few 
steps to increase our chances of success. 

As we always recommend before over- 
clocking a component, proper cooling was a 
top priority. We made sure our test system's 
internals were neat and tidy to allow for good 
air circulation, and we ditched the stock 
Intel cooler for a better-performing yet very 
affordable Arctic Cooling Freezer 7 Pro. We 
used a quality thermal interface material, 
Arctic Silver Ceramique. 

We also updated our motherboard's 
system BIOS. Many motherboard man- 
ufacturers constantly tweak settings within 
the system BlOSes of their enthusiast-class 
motherboards to increase performance, 
stability, and/or compatibility. We built 
our 875K-based system around an Asus 
P7P55D-E Premium motherboard, which 
has received several BIOS updates; the 
most recent at the time of this writing, 
vl504, was released in January. The 
top three entries in the changelog 
for this BIOS revision were as 
follows: improve memory 
compatibility, improve 
system stability, and 
update CPU Level 



' 1 -'■ i 


1 CPU (caches ) Mairfcoard | Memory | SPD Graphics | About | 


Name Intel Cor* i7 IBS? 


C«Je Name 1 LytiftfieM 


Hill —1 1 


Package Socket 11 56 LGA f^*1'H| 
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L1 hst I 4x32KBytes | 4-way 
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Leva* 3 | a MBytes | 16-way 






Selection I Processor si i Cores 1 4 Threads | 8 1 








CPU-Z Versier. 1522 
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With a moderate bump in core voltage and a 
decent cooler, Intel's Core i7-875K should easily 
be able to hit the 4.0 to 4.2GHz range. And with 
more exotic cooling, higher frequencies should be 
possible. Our particular chip had no trouble hitting 
4.15GHz at 1 .32V with an inexpensive Artie Cooling 
Freezer 7 Pro air cooler. 

up function. All of these things may come 
into play when overclocking. (And looking 
back through the changelogs of previous 
BIOS releases, there were numerous listings 
that mentioned increased stability and 
overclockability) Because we were aiming 
for a big overclock, it made sense to update 
the board. The same may be true for your 
setup if you intend to overclock a K series 
processor, so do yourself a favor and check 
your motherboard manufacturers Web site 
before diving into a mod of your own. 

Modifications Galore 

There are two trains of thought regard- 
ing K series Lynnfield overclocking — the 



Intel K series processors, such as the Lynnfield-based 
Core i7-875K, are fully unlocked to allow for more flexible 
overclocking. Users are able to alter CPU core, Turbo, and 
memory multipliers on motherboards that support the chips, 
as well as manipulate voltages and BCLK (base clock). 
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Performance: Before & After The Mod 



We ran a number of benchmarks 
on both our modded Core i7-875K 
and a stock Core i7-2600K system 
to illustrate exactly how much ad- 
ditional performance we gained by 
overclocking the 875K system's 
processor and memory. We've 
included results from the 875K- 
based system while running in 
both its stock and overclocked 
configurations, as well as results 
from the stock 2600K-based system. 

As the results show, the 2600K 
decimates the 875K almost across 
the board when both systems are 
running at their stock settings. Along 
with the 2600K's higher clocks, the 



new Sandy Bridge microarchitecture 
offers better IPC performance and 
higher Turbo frequencies. All of 
those things add up to a dominant 
performance for Sandy Bridge. 

The performance landscape drastically 
changes when we overclock the 875K, 
however. There are still instances- 
Sandra's synthetic benchmarks, for 
example— where the stock 2600K 
still pulls well ahead of the 875K due 
to its architectural enhancements. 
But in some of the other tests, the 
overclocked Lynnfield-based system 
actually comes out on top. In a direct 
comparison with the 2600K-based 
system, our overclocked K-Series 



Lynnfield rig bested the 2600K in 
the Sandra memory bandwidth, 
3DMark06, LAME MT, and Crysis 
tests, and trailed the Sandy Bridge 
chip by only small amounts in 
Cinebench and POV Ray. And while 
we saw the largest performance 
gains in the real-world applications, 
more specifically POV Ray, Crysis, and 
LAME MT, it was common to see the 
overclocked 875K offer gains of 20% 
over the stock 875K. 

One interesting performance aspect 
to point out is the lack of scaling 
in the Sandra memory bandwidth 
and floating point multimedia tests 
for the overclocked Lynnfield rig. 



We're uncertain as to why the FP 
test didn't scale at higher clocks, 
but the memory bandwidth scores 
make sense. If the interface speed 
between the memory controller and 
CPU cores isn't increased by altering 
the BCLK, the additional bandwidth 
afforded by higher-clocked memory 
won't be taken advantage of. Be- 
cause Core i7 processors already 
offer so much memory bandwidth, 
though, tweaking the interconnect 
speeds won't necessarily trans- 
late into increased performance. 
With an 875K setup, the numbers 
show your time is probably better 
spent wringing out the highest CPU 
clocks possible. ■ 
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| 3,958.86 


! 4,901.46 


| 4,949.54 


| 23.81% 


i -0.97% 





CPU test 

(800 x 600, low quality) j 151.66 j 191.07 j 178.36 I 25.99% j 7.13% 

Test system specs: 

I ntef Core"i7-875k,"As"u s>YP55 D- E Premium (P55 Express), GeForce GTX 280, 4GB (2 x 2GB) Patriot DDR3-1 600, WD Raptor 1 50GB HD, Windows 7 Ultimate x64 
FntefCore"i7-2666K, Asus"P8P67" Deluxe"(P67 "Express), "GeForce "g"t"x"2"8"o","4"g"b" (2 _ x"2"G"B")"Pa"tr"iot"DDR3-"i3"3"3",WD"R"ap"tor" 150GB HD, "Win"dows"7 Ultimate x64 
* Lower times equal better performance. 
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elegant approach, where Turbo mode 
and SpeedStep remain enabled and 
functional, improving overall power 
efficiency, and the brute force approach, 
where the processor runs at full speed 
all the time. We're going for the latter in 
this article. Our goal is to outpace the 
current flagship Sandy Bridge processor, 
the Core i7-2600K, and nothing less 
will do. Plus, last year we overclocked 
a non-K, early Lynnfield processor (see 
page 34 in the May 2010 issue), which 
didn't have the luxury of unlocked 
multipliers. For this mod, we're cranking 
up the clocks as high as they'll go. 

To overclock our 875K, we en- 
tered the system BIOS on our Asus 
P7P55D-E Premium motherboard and 
tweaked a handful of settings. First, we 
set the overclocking options to Manual. 
Many enthusiast-class motherboards now 
have built-in auto-overclocking tools that 
you should disable when manually changing 
processor settings. Next, we enabled Full 
Power Mode, which disables dynamic VRM 
phase scaling. This feature will go by other 
names on different motherboards, so keep 
that in mind when overclocking your own 
rig. Next, we set our memory frequency 
to DDR3-1600, the highest speed for our 
memory. Finally, we disabled C1E and Turbo 
Mode and moved onto some voltages. 

For our overclock, we increased the CPU 
core voltage to 1.34V, the IMC (integrated 
memory controller) voltage to 1.3V, the 
CPU PLL voltage to 1.93V, and the DRAM 
voltage to 1 .65V These are moderately high 
voltages for a Lynnfield-based system, but 
not extreme by any means. Stable voltages 
will vary from system to system, though, 
so your mileage may vary. We should point 
out, however, that higher voltages will 
not always result in better overclocks, 
especially with Intel Core processors. 



A number of settings must be altered within the 
system BIOS to achieve maximum performance 
and stability when overclocking a K series 
processor. We tweaked a number of voltages, 
the base clock, SpeedStep and Turbo mode 
configurations, and both CPU and memory 
multipliers to hit a stable 4.15GHz. 







When the CPU core voltage increases, 
temperatures inevitably go up. Should the 
processor hit a certain threshold (usually 
around 90 degrees Celsius), it will begin 
to throttle. So, although you may have a 
seemingly stable system, the higher CPU 
temps may be causing thermal issues that 
result in throttling, which will actually 
decrease system performance. 

Once we had the initial settings changed 
and voltages tweaked, we quickly tested 
the system for stability and monitored 
temperatures. Everything checked out, so 
we then went back into the BIOS and 
began overclocking the CPU by first 
increasing the CPU Ratio Setting (its 
multiplier). With a multiplier of 32, we 
couldn't reliably complete any taxing 
benchmarks, so we backed down to 31, 
which yielded an effective overclock of 
4.12GHz. With the CPU multiplier set, 
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Few Socket LGA1 1 56-based motherboards 
have as many features as Asus' P7P55D-E 
Premium. With enthusiast-class motherboards 
like the P7P55D-E Premium, overclocking K 
series processors can be as easy as picking 
a profile from within the system BIOS, but DIY 
types can also fine-tune their clocks with a 
myriad of low-level settings. 



we then tickled the base clock frequency 
to squeeze a little more performance from 
the rig and settled on a minor bump to 
135MHz, up from 133MHz. Our final 
CPU clock was just over 4.15GHz, a 
hefty increase of over 1.2GHz from the 
processor's default clock of 2. 93 GHz. 

No Need To Upgrade (Just Yet) 

As our benchmark results show, owners 
of Lynnfield-based K series processors need 
not worry about upgrading immediately. 
Yes, the Sandy Bridge platform is an 
enticing proposition, but there is enough 
additional performance lying untapped 
under Lynnfield's heat spreader to satisfy 
all but the most demanding enthusiasts. 
With some preparation, tweaking, and 
little bit of luck, our numbers show that 
it's possible to make a Lynnfield-based 
K-Series processor outperform Intel's latest 
with some workloads. 

Of course, there are also K series 
Sandy Bridge-based processors, and 
they're highly overclockable, as well. 
Overclocking Sandy Bridge is another 
story altogether, though. We'll save that 
one for another mod. I 

by Marco Chiappetta 
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MAD READER MOD 



TEST TUBE 
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Test Tube 




f you noticed the somewhat monolithic 
PC on the cover of this month's issue, 
with its trio of long, cylindrical, and 
brightly colored reservoirs, you prob- 
ably have no trouble imagining why Ken 
"Kendun" Koch decided to name it "Test 
Tube." Each of the reservoirs is dressed up 
in its own bright color, and each has its own 
color-coded cooling loop that carries vital 
fluid to the CPU and chipset (red), as well 
as both video cards (blue and green). 

Actually, Koch points out, he arrived 
at the name with a little help from his 
friends — the roughly 500 folks who 
gather a couple times a year to attend 
one of the country's premier LAN par- 
ties, PDXLAN: "It seemed to be what 
everyone was calling it," he says. 

Koch, who has an electrical engineering 
degree and 20 years in the computer 



industry, says the process of creating 
Test Tube has stretched out over 12 
months, beginning with a two-month 
stint teaching himself CAD so he could 
produce a helpful model of the cooling 
system that would be the PC's trademark 
feature. This done, he spent considerable 
time looking for parts that fit the look 
and functionality he was after, and, of 
course, putting it all together. 

"As far as I'm concerned," Koch says, 
"this computer is still not complete; I 
have modifications that I would like to 
do to the cooling system." 

During the process, Koch modified Test 
Tube's Enermax Revolution power supply, 
as well as all of its cables and fans. He 
chrome-plated the system's copper water- 
blocks, replaced all the Danger Den case's 
hardware with black hex head hardware, 



pump mounts to suit his par 

needs. Aside from the custom mounts, 

however, everything was stock. 

"My idea was to make a computer 
that a majority of the components are 
off-the-shelf so that I could show what 
could be done with a little imagination," 
Koch says. 

Test Tube isn't just another pretty 
face, though. It packs Intel's Core i7- 
980X paired with Intel's own X58 
Smackover board, 6 gigs of RAM, dual 
BFG GTX 285 graphics cards in SLI, 
a 160GB Intel SSD, and more cooling 
gear than we have room to mention. 

Koch tells us that in addition to 
continuing to tweak Test Tube, he has 
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Get informed answers to your advanced technical questions from 
CPU. Send your questions along with a phone and/or fax number, so 
we can call you if necessary, to g&a@cpumaq.com . Please include 
all pertinent system information. 



Each month we dig deep into the CPU 
mailbag in an effort to answer your most 
pressing technical questions. Want some 
advice on your next purchase or upgrade? 
Have a ghost in your machine? Are 
BSODs making your life miserable? CPU s 
"Advanced Q&A Corner" is here for you. 

Nelvi L. asked: My system got 
hammered with a massive malware attack 
that made it almost unusable. I let my nieces 
and nephews play around one weekend, and 
I think they typed a URL in incorrectly. Before 
I knew it, I had a fake AV program installed 
called Palladium Pro (or something like 
that), and every time I started my computer, 
I had to use Task Manager to shut down 
and then fight off a never-ending stream of 
pop-ups and unbearable system lag. 

I used CCIeaner, MalwareBytes Anti- 
Malware, and Microsoft Security Essentials 
to eventually clean everything up, but I'm 
still contending with a couple of annoying 
issues. I still can't get to some Web sites 
(for example, if I type Microsoft.com into my 
browser, nothing happens), and when I plug 
in a USB flash drive, I can't access it from 
"Computer." (I can access it if I open a DOS 
prompt and navigate there manually.) Any 
ideas? I'm running Windows 7 if that helps. 

A: We've seen similar things happen on 
severely infested machines on a few oc- 
casions. It sounds like you've done most of 
the legwork and cleaned the vast majority 
of the junk from your system, but there are 
two more things we'd suggest trying: using 
System Restore to reset the system security 
policies back to a known working state and 
checking out your hosts file to ensure it 



wasn't edited to block access to the sites that 
you're having trouble loading. 

Some nasty pieces of malware will 
actually alter the local security policy 
on the system, even for Administrator 
accounts, in an attempt to prevent users 
from being able to clean the malware 
from the system, and one of the side 
effects is not being able to easily access 
external drives. Because you seem to have 
already removed the actual malware, using 
System Restore to roll back the system 
setting to before the infection should 
allow you to easily access the flash drive 
again (and likely fix other security-related 
issues you may not have come across yet). 

To address the nonworking Web 
sites, navigate to C:\Windows\System32\ 



drivers\etc\ and open the hosts file there 
in Notepad or another simple text editor. 
If at the bottom of the hosts file you see 
lines such as "127.0.0.1 microsoft.com," 
delete them. That line tells the hosts file 
to direct any requests to Microsoft.com to 
the local host IP, which won't work. 

Spongedave asked: i rushed into 

buying some G. Skill Ripjaws memory, model 
number F3-10666CL9D-8GBRL. These are 
DDR3-1333, 2x 4GB, 9-9-9-24 memory 
sticks at a good price. I didn't realize that, 
as the packaging says, they're "designed for 
LGA1156 core processors." I had planned to 
purchase an LGA1366 socket motherboard 
such as an Asus P6X58D, Gigabyte GA-X58A- 
UD3R, or ASRock X58 Extreme6. Have I 



The hosts file stored in 

C:\Windows\System32\ 

drivers\etc\ directory is 

used to map IP addresses 

and hostnames, but some 

annoying pieces of malware 

also use it to block access to 

particular Web sites. 




8 This file contains the mappings of IP addresses to host names. Each 

8 entry should be kept on an individual line. The IP address should 

8 be placed in the first column followed by the corresponding hast name- 

# The IP address and the host name should be separated by at least one 
8 space. 

• 

n Additionally, comments (such as these) may be inserted on individual 

■ lines or following the machine name denoted by a "#" symbol. 

# 

# For example: 



102.54.94.97 
3S. 25.63.10 



rhirio.acme.com 



I source server 
• x client host 



8 localhost name resolution is handled within DNS itself. 
■ 127,0.0,1 localhost 
# ::1 localhost 

127.0. 0.1 aetivate.adobe.com 
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made a mistake in my memory purchase or 
can I use that memory for any of these boards? 

Ai Unfortunately, you did make a mistake, 
Dave. However, those sticks will still work 
with any of the X58-based boards that 
you mentioned above. You should easily 
be able to plug them into two of the three 
matched slots on your board, and they'll 
run at their rated speeds in dual-channel 
mode without issue. However, you'll 
lose some memory bandwidth that you 
otherwise could be enjoying from your 
X58 motherboard if you were running 
with native triple-channel memory. 

For X58 chipset boards, a matched 
triple-channel memory kit is really what 
you should be buying. If you can return 
that dual-channel memory in exchange for 
a triple-channel kit of three sticks, you'll be 
running your memory subsystem optimally. 
Otherwise, it might be possible to buy a 
single 4GB Ripjaws module with identical 
specs as your dual-channel kit and make an 
unofficial triple-channel kit of sorts. 

In dual-channel mode on the X58 
platform, you'll lose about 10 to 15% of 
your raw memory bandwidth vs. running 
a full triple-channel setup. That said, this 
may not be enough for you to notice in 
your everyday computing. In reality, Intel's 
Core \J and X58 chipset combination 
offers a boatload of bandwidth, starting at 
the Core i7's healthy complement of ultra- 
fast shared L3 cache. 

Regardless, though that kit will function 
in your system likely just fine, it's best to run 
a matched memory kit that was designed for 
your chipset and motherboard architecture. 

Ezch asked: Is it possible to upgrade 
to an SSD in my Eee PC 901 netbook? 
What models of SSDs are compatible 
with my netbook? Will I see a measurable 
performance gain from this upgrade? 

Ai There are a number of upgrades on the 
market these days for your Eee PC's storage 
subsystem. Manufacturers such as Crucial, 
Patriot Memory, and Super Talent have 
made a good business on supplying upgrade 
SSDs for the growing netbook market. 




The original Windows XP-based Eee 
PC 901 came with a 12GB SSD, and 
it adheres to the SATA Mini 2 PCI-E 
specification. MLC NAND Flash 
upgrade cards with capacities up to 
64GB can be found currently on the 
market for as little as $40. 

After removing a few screws and the 
utility panel that covers the SSD and 
memory socket areas, you can easily access 
the card on the underside of the machine. 
You'll want to make sure the battery and 
power are disconnected from the unit, 
as well. You'll need a tiny Phillips-head 
screwdriver to remove two screws from 
the back side of the module. Once those 
are out, you simply pull the old 12GB 
card from its socket and replace it with 
the new SSD. Replace all the screws 
into their respective sites, and you'll be 
humming along with possibly over five 
times more storage capacity. 

You should see a performance in- 
crease, as well, since many of the new 
modules on the market are made with 
faster NAND Flash memory and SSD 
controllers than what Asus originally 
installed in your system. 

Bill G. asked: I've been thinking about 
putting together a test bench in my home 
office. I work as an assembly tech at a local 
system builder and enjoy tinkering around 
in my spare time. I also have lots of family 
and friends that ask me for help with their 
computers occasionally, and I find myself 
mucking around with their systems at home 
occasionally, as well. 

At work we have these static-resistant 
test benches set up, and I work with a 
ground strap. I wanted to set something 



Patriot Memory's 64GB SATA Mini 2 PCI-E 
upgrade module can replace the original SSD in 
your Asus Eee PC, offering over five times the 
capacity and a nice performance boost. 

similar up at home, though I'm on a 
budget and was thinking of putting together 
something myself from parts and furniture 
I could find at an office supply store and 
maybe a hardware store, if need be. Any 
suggestions on what materials and parts to 
use and how to set it up? 

Ai That's a question we're surprised we 
haven't received here until now, Bill. 
There are lots of good reasons to set up 
a test bench or even a workstation area 
of some sort, if you find yourself getting 
your hands dirty on occasion. 

As the saying goes, "the right tools for 
the job" always make a big difference. First, 
we'd recommend working with a surface 
that is a natural insulator itself. If you look 
around the various office supply stores, 
you can find table and desk sets that are 
made of heavy-duty or tempered glass. A 
simple glass roll-away table, maybe with 
a shelf or two in it, will do the job nicely, 
but that's just the beginning. The table 
will naturally insulate your hardware from 
static electricity. 

You'll likely want to pad the surface of 
it with conductive foam of some sort 
so you can set up motherboards or place 
components on the top surface without 
doing mechanical damage. You probably can 
find larger pieces of this material at work, but 
make sure it's conductive. Otherwise, you're 
defeating the purpose of the table. 

We don't work with ground straps 
much, but they definitely are cheap 
insurance, so go with the wrist type for 
simplicity's sake if you feel compelled. 

Finally, especially if you're planning on 
working with expensive equipment from 
time to time, get yourself a decent UPS 
of some sort. There's nothing worse than a 
power surge or droop that fries something 
in your test setup. ■ 

by Dave Altavilla and Marco Chiappetta, 

THE EXPERTS OVER AT HotHaRDWARE.COM . 
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oaen-i 

Truly Mobile Computing 



If you're a fan of the "Terminator" movies 
or television show, you've probably 
wondered what it might be like to have 
a built-in computer with access to any type 
of data and have it viewable in your normal 
field of vision, while you continue focusing 
on your work (either saving or terminating 
John Connor, depending on your model 
number and programming). 

The chances of having tiny computers and 
displays embedded into our eyes in the near 
future are pretty slim. But thanks to a device 
being developed by Kopin, you can call up 
data from anywhere and view it without 
significantly blocking your ability to interact 
visually in the real world. 

The Golden-i is a lightweight, head- 
mounted display and communications 
system whose microdisplay simulates a 15- 
inch LCD display and sits just outside your 
normal field of vision. The system can work 

Golden-i Overview 



simultaneously with up to seven devices or 
networks to access data, and can make use of 
the processing power and software found on 
those other devices and networks. 

"Golden-i is as close to embedding a board 
into your body as you can get without giving 
yourself an operation," says Jeff Jacobsen, the 
Golden-i product manager at Kopin. 

Golden-i's Features 

Like any computer system, Golden-i 
consists of several key components: 

Connection. The Golden-i headset 
connects wirelessly to other devices using 
Bluetooth, Wi-Fi, or a cellular network. If a 
host network has access to a radio or telephone 
landline, Golden-i can access those means of 
making a connection, as well. 

Display. Golden-i's optic pod projects 
a 24-bit, full-color display that appears as 
if it is between 1 8 and 22 inches from the 



user's face. The display appears to be of 
DVD quality about equal in size to a 15-inch 
display. In reality, the display is a small SVGA 
display a few inches from the user's eye. 

Interface. Golden-i makes use of Micro- 
soft operating systems, such as Windows 
CE 6.0, although future versions will use 
Windows Phone 7. 

Memory. The device supports a removable 
microSD card up to 32GB in capacity. 
Golden-i also can use a variety of memory 
configurations, including a 4Gb NAND and 
2Gb mobile DDR RAM configuration. 

Processor. Golden-i has used a 65nm TI 
OMAP mobile dual processor - an ARM 
Cortex-A8 processor, offering 400MHz to 
1GHz clock speeds. Golden-i's developers 
are in the process of switching to a 45nm TI 
OMAP processor - an ARM Cortex-A9. The 
OMAP processor is a low-power processor, 
preserving battery life. 




Golden-i is designed so that users can wear their normal eyeglasses, 
eyeware protection, sunglasses, hard hats, or whatever they need to 
do their jobs. The electronics and battery pack will sit below the level 
of a hard hat. 

"This is specifically designed for people doing 
industrial work," Jacobsen says. 

The earpiece does not go in the ear. 
Instead, it sits over the top, allowing users to 
listen to co-workers. 

The microphone's noise-canceling tech- 
nology allows the user to speak normally, even 



in environments with 1 00 or more decibels of sound. It creates a virtual 
cone of silence around the mouth, Jacobsen says. 

The electronics and battery pack contains a mini-USB port, a mi- 
croSD card slot for up to 32GB of memory, a single 1200mA/hr Li-ion 
battery that allows for at least eight hours of 



View from 
behind 



View 
from right 



operating time, and the OMAP processor. 
The pack contains a 35 x 55mm board, 
as well as a couple of smaller boards 
that contain antennas and the head- 
tracking electronics, Jacobsen says. ■ 
Source: Golden-i 
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Speech Recognition 

The Golden-i user can issue commands 
audibly, thanks to Nuance Communications' 
VoCon3200 speech recognition software, 
developed to excel at common tasks such as 
issuing simple commands. 

"One of the problems I saw with speech 
recognition was the design," Jacobsen says. "It 
was like bar code readers. They were looking 
for precise pronunciation. That's not how 
people speak. We developed internally what 
we call a xenolinguistic mutating algorithm. It 
listens to your pronunciation, and it modifies 
its ability based on the way you speak." 

The Golden-i's speech recognition is 95% 
accurate out of the box, and becomes 98 to 
99% accurate after 10 minutes of training. 

"We don't use a push-to-talk button," 
Jacobsen says. "It discerns the difference 



Golden-i Microdisplay 



The Golden-i display is a very interesting piece of technology. It is a micro- 
display with SVGA resolution, and it sits at the end of an adjustable arm. The 
optic pod (A) can display UV or IR camera-generated images, if desired. 
An LED can be built into the optic pod, too, providing bright, white light for 
any situation. If you ever need the microdisplay to be completely out of your 
field of vision, the adjustable arm (B) can be raised, moving the optic pod 
out of the way. The optic pod can be worn near the right or left eye. 

"Micro eyewear has always been on the horizon, but nothing has ever been 
developed," Jacobsen says. "The biggest problem with eyewear development 
that I've seen is everyone is trying to build a toy. . . . They've built them all 
wrong. They've built them like a pirate's eye patch. It's not like wearing a pirate 
patch. Many people want to move it in front of their eye. We're using 1 0% of 
your field of vision, but it's in an area that you don't normally pay attention to, 
anyway. You also can move the optical pod above or below eye level." 

The display, contained in the optic pod, sits a few inches from the eye, 
just below eye level. The optimum design places the optic pod in an area 
next to the nose and just above the cheek, an area that is normally ignored 
in a person's field of vision. Because of the placement of the optic pod, 
and because it is designed with an infinity focus, the user "sees" a display 
that appears to be about 18 to 22 inches away. The display appears to be 



between a command and a sentence. ... It has 
a limited set of what it's looking for." 

With the speech recognition software, you 
can speak normally when issuing commands 
to Golden-i. For example, if you have a set 
of schematics on your computer, you can 
issue commands such as "Open my PC," or 
"Open schematics folder," and the system 
will display the desired data. 

History Of Golden-i 

Jacobsen began working on the Golden-i 
project in June 2007. 

"What I did over the first six-month 
window was to look at what was out there 
and build a prototype," he says. "There was a 
time where everybody I went to said, 'It can't 
be done, tracking and gesture are just for 
games or maybe the military.'" 



Today, Jacobsen says Golden-i has become 
very popular at trade shows. 

"We may give 200 demonstrations the 
first day and then 500 demonstrations the 
second day," Jacobsen says. "Literally, they 
give themselves the sales pitch." 

Golden-i Tomorrow 

At this point, Golden-i is not aimed at 
consumers, although Jacobsen says that likely 
will occur in the future. The next version will 
use 30% less power, Windows Phone 7, and 
4G cellular and WiMAX connections. 

"The next generation of Golden-i is 
similar to a Bluetooth headset. There are just 
so many cool things you can do, once you 
have a reasonably sized display," he says. 

by Kyle Schurman 




equal to a 15-inch, 24-bit, full-color display with DVD-quality video. As you 
can see here (C), it looks like any other Windows display. 

The display is not meant for continuous viewing. Instead, think of the 
microdisplay like a dashboard in a vehicle. You glance at the vehicle's dash- 
board on occasion to gather information, then return your field of vision 
onto the road. In an industrial setting, Golden-i would work the same way. 
The user would glance at the microdisplay to find some information on a 
schematic, for example, and then return his field of vision to the work area. 

With Golden-i, you can have a large document or screen open on the 
microdisplay, even though you cannot see the entire document at once. 
Instead, you use natural head movements to change the area of the docu- 
ment that the microdisplay is showing. If you wanted to see the lower por- 
tion of the document, for example, you'd naturally move your head down, 
and the display would change its image. Hillcrest Labs has developed a 
six-axis real-time position tracker to handle this function. 

"You don't need the entire image at full resolution at all times," 
Jacobsen says, "only the area that you're interested in." 

The optic pod also contains a microphone and speaker, as well as dials 
for adjusting the microdisplay (D). ■ 

Source: Golden-i 
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dia GeForce GT 

Nvidia Aims For Market's "Sweet Spot" 




For those who've followed the video 
card market for several years, Nvidia 
and the "Ti" designation will spark 
some memories. In the early 2000s, 
Nvidia designated a number of cards in its 
GeForce4 series with a "Ti" designation. 
Remember the GeForce4 Ti 4800? 

Nvidia hasn't used Ti — short for 
"titanium" — for several years, which is 
why the recent release of Nvidia's GTX 
560 Ti video board may have video card 
enthusiasts thinking back to the past. 

Nvidia hasn't officially explained 
why it has decided to resurrect the Ti 
suffix with the GTX 560 Ti, but it 
does appear that the new video card 
fits one of the old definitions of Ti 
cards, providing a good mix of value 
and performance. The GTX 560 Ti 
will be a sub-$250 board, placing it in 
what Justin Walker, product manager 
at Nvidia, says is the "sweet spot" of the 
video card market. 

Changes In The GPU 

The magic behind the GTX 560 Ti 
is the GF114 GPU. Nvidia released 
the GF114 as an upgrade to last July's 
GF104, following a similar pattern to 
its release of the GF110 in late 2010, 
which was an upgrade to the GF100. 
All four of these chips are part of the 
Fermi family of Nvidia GPUs, but the 
GF104 and GF114 have what Walker 
calls a streamlined design compared to 
the GF100 and GF110, which are aimed 
at high-end markets. 

The GF114 and the GF104 
are similar in many aspects. In fact, 
Walker says, the basic architecture 
in both chips is identical. However, 
Nvidia has increased the clock speed 
in the GF114 over the GF104, and it 
has fully enabled the SM (streaming 
multiprocessor) units, improving 



With Nvidia's GeForce GTX 560 Ti, a good thing 
gets better. Although nearly architecturally ^ 
identical to the GF104 GPU that powered 
the GTX 460, the GF1 1 4 GPU at the heart 
of the GTX 560 Ti has all eight of its SMs 
(streaming multiprocessors) enabled. Higher clocks, 
a refined cooler, and overclocking headroom combine 
to give enthusiasts even more for their $250. 



performance. The GF114 enables all 
eight of the GPU's SMs, while the 
GF104 enabled only seven. Leaving one 
SM disabled caused the GF104 to lose 
a little bit of its geometry, shading, and 
texture processing power. 

Although the GF104 and GF114 
each contain 1.95 billion transistors, 
Nvidia has optimized the GFll4's 
transistors. This procedure allows 
Nvidia to enable all of the chip's 
functional units, as well as raise clock 
speeds. Essentially, Walker says, 
Nvidia has tweaked the distribution 
of the transistors to place faster- 
performing transistors in areas of 
the GPU where speed is of utmost 
importance, even though such tran- 
sistors tend to leak. Nvidia placed 
the slower, low-leakage transistors on 
portions of the chip where premium 
speed isn't as important, allowing 
for better power savings, less heat 
generation, and better overall perfor- 
mance per watt. 

"What we've done is re-engineer the 
GPU," Walker says. "We looked at areas 
on the die that are critical to speed. In 
that way, we're optimizing performance 
and performance per watt." 

The GF114 and GF104 each use the 
same pin structure, meaning video card 
makers could place the GF114 GPU into 
older video card designs. However, some 
older card designs may not be able to 
handle the slightly higher power demands 




and the additional heat generated in 
the GF114. You'll find some card 
manufacturers using the old design, while 
others are creating new designs. 

The Clocks Keep Climbing 

Nvidia's GTX 560 Ti video card 
serves as the upgrade to last July's GTX 
460 video card, and the GTX 560 Ti 
has increased its performance level over 
the GTX 460. The stock GTX 560 Ti 
offers a core clock that's much faster than 
the GTX 460 (822MHz vs. 675MHz). 
Maximum overclocking speeds are higher 
with the GTX 560 Ti, as well. When 
overclocking the GTX 460, enthusiasts 
were able to work at about 20% above 
the board's maximum core clock speed. 
With the GTX 560 Ti, meanwhile, the 
overclocking ceiling is about 20%, as 
well. Walker says early core overclocking 
results for a variety of vendors have 
surpassed 1GHz for the GTX 560 Ti. 

"We're not just eating into the over- 
clocking margin from the 460," Walker 
says. "Now, with the 560, we were starting 
at a core clock of 822MHz, because of 
the engineering at the microarchitecture 
level. . . . We did not set a specific goal for 
overclocking performance. It was cool that 
[1GHz] was achieved." 

Walker says board manufacturers and 
gamers alike were eager to overclock the 
GTX 560 Ti soon after its introduction. 
He says the overclocking capabilities Nvidia 
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GF1 1 4 Architecture Explained 



Single SM From GF1 14 



Nvidia's GF1 14 GPU is included with the recently announced 
GeForce GTX 560 Ti. With the GF1 14, Nvidia hasn't changed the 
chip's basic architecture from the GF104, but the company has 
optimized and activated all of the components. The GF104 GPU 
appears in the GTX 460 video card. 

"Compared to the GF104 and GTX 460, we're using the same 
basic microarchitecture," Nvidia product manager Justin Walker says. 
"The block architecture is going to look very similar to the 460." 

As seen in the GF1 14 Architecture Overview image, you'll find 
four SMs in each of the two GPCs (graphics processing clusters, 
outlined in white) for the GF114. The GF104 architecture also 
contained two GPCs. 

Within each of the eight SMs, you'll find two dispatch units per 
warp scheduler. 

Each SM in the GF1 14 contains 48 CUDA cores, 16 load/ 
store units, eight SFUs (special function units), and eight texture- 
processing units. 

CUDA is an Nvidia technology that allows for parallel processing 
by making use of the GPU's processing power in tandem with the 
CPU. The CUDA cores can work simultaneously to process data, 
and by using more CUDA cores in the GF1 14, the processor's 
overall efficiency increases, Walker says. 

The basic architecture of each SM in the GF104 is the same 
as the GF1 1 4, but one of the GF1 04's SMs is disabled, meaning the GF1 04 has only 336 active CUDA cores. In the 
GF104 Architecture Overview image, you can see the disabled SM is grayed out. 

"With the addition of the polymorph engine and with higher clock speeds, we're boosting our tessellation performance," 
Walker says. "As we add more cores, we can add more tessellation performance." 

In the GF1 14 (just as with the GF104), Nvidia has included a 512KB L2 cache, four 64-bit memory system controllers, 
and a 256-bit memory bus connection to the GPU from local graphics memory. ■ 

Source: Nvidia 
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offered with the GTX 460 made board 
manufacturers and gamers more aware of the 
overclocking capabilities of the GTX 560 Ti. 
"[The board manufacturers] love 
overclocking as much as the gamers do," 
Walker says. "A lot of the stuff we hear 
back from [the board manufacturers] 
has to do with overclocking. . . . With 
the 460, this is the first time we had 
introduced something with such a high 
amount of overclocking headroom. With 
the 560, since they had already seen it 
before, they've really jumped on it." 

More Performance, Minimal Cost 

Nvidia has been able to implement 
these changes with only a very small 



power increase. Despite a stock core clock 
increase of over 20%, the GTX 560 Ti 
manages a TDP of 170 watts — only 10 
watts higher than the GTX 460. 

"The overall performance gains far out- 
weigh the power increases," Walker says. 

Walker says the GTX 560 Ti's im- 
provements in clock speeds and the full 
complement of enabled SMs at the GTX 
560 Ti's disposal result in an overall 
performance boost of about 33% over 
the GTX 460. With the additional power 
requirements calculated, he says Nvidia 
measures the improvement in performance 
per watt with the GTX 560 Ti at about 21%. 

"The performance improvement is 
about what we expected," Walker says. 



"If you . . . scale [the numbers] up, 
if you take that as a general measure- 
ment of horsepower, you get what 
we expected. 

"Really, [our] goal for the GF114 was 
to fine-tune the chip for performance and 
performance per watt." 

Nvidia has also tweaked the phys- 
ical design of the GTX 560 Ti. The 
GTX 560 Ti measures 9 inches in 
length, while the GTX 460 is a bit 
shorter, at 8.25 inches. The GTX 560 
Ti uses a slightly larger heatsink and 
fan combination than its predecessor, 
allowing for better cooling. You'll find 
an extra heatpipe in the GTX 560 Ti, 
too, giving this card three heatpipes. 



GeForce GTX 560 Ti vs. GeForce 8800 GT 



When a new video card enters the market, the natural 
tendency is to compare it to cards released within 
the same generation or from the previous generation. 
Nvidia product manager Justin Walker says the com- 
pany also wants to compare the GeForce GTX 560 Ti 
to a video card from two generations ago, the GeForce 
8800 GT, which carried a similar, sub-$250 price at its 
introduction in October 2007. 

Walker says Nvidia's market research shows that 
many gamers, especially those looking at video cards 
in the $250 price range, don't necessarily want to up- 
grade each time a new generation appears. Instead, 
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they'll hang on to a card for a little longer. Walker says 
Nvidia expects many of those upgrading to the GTX 560 
Ti will be gamers who now own the 8800 GT. 

"A gamer may not upgrade during every cycle," Walker 
says. "We have gamers coming [to the GTX 560 Ti] now 
from a couple of generations ago." 

Those upgrading from the 8800 GT to the GTX 560 
Ti will find DirectX 1 1 support in the new card, and the 
number of CUDA cores also has increased from 1 12 
to 384. In the screen shots from Crysis (right), you can 
see the improved image quality the GTX 560 Ti offers 
over the 8800 GT. 

According to Walker, Nvidia estimates that the GTX 560 
Ti will provide 3.4 times more performance than the 8800 

GT. He says that the 
GTX 560 Ti card's 
DX1 1 support gives it 
a serious performance 
advantage over any 
DX9 or DX10 video 
cards. 

"It is a pretty sig- 
nificant difference," 
Walker says. "It's 
always interesting as 
to what that upgrade 
will mean to someone 
like that." ■ 

Source: Nvidia 
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"On the board level, we added new 
thermals and a slightly larger power 
supply," Walker says. "It helps enable 
more overclocking. That's why we're seeing 
such a nice overclocking performance." 

The Sweet Spot 

Nvidia released its GTX 580 and 
GTX 570 video cards in November and 
December 2010, respectively, and both 
cards are based on the GF1 10 GPU. Both 
are high-end cards — about $500 for the 
GTX 580 and about $350 for the GTX 
570. With the price of the GTX 460 
dropping below $200, Nvidia has filled 
the $250 space with the GTX 560 Ti. 



"We get excited about all the cool 
stuff we introduced in the 580, but not 
everybody can afford it," Walker says. 
"The great thing about this pricing area is 
you can get a card now that can." 

Walker says Nvidia doesn't want to 
limit overclocking to a certain segment 
of the video card market. Users 
wanting to overclock aren't limited to 
those who will buy only top-end video 
cards, he says, which is why Nvidia 
likes to include good overclocking 
capabilities in video cards like the 
GTX 560 Ti. 

Walker also points to the GTX 560 Ti's 
support for DirectX 11, eight tessellation 



engines, and a CUDA core clock speed to 
1.645GHz as key features Nvidia built into 
the video card to ensure long life. 

"The 560 Ti is meant to have a bit of 
legs," he says. "We built in some future- 
looking technologies." 

Building "future-looking" technologies 
into a video card that Nvidia named after 
cards from the past gives the GTX 560 
Ti a nice balance. Throw in the 1GHz 
overclocking capabilities, and it's easy 
to see why Nvidia thinks its latest $250 
video card will fit into the sweet spot of 
the market. ■ 

by Kyle Schurman 



Nvidia GTX Video Cards Compared 


This chart compares some 


GTX 580 


GTX 480 


of the video cards Nvidia has 


Manufacturing process: 40nm 


Manufacturing process: 40nm 


released based on its Fermi 
GPU architecture. 

The GTX 480 and 470, 
released in March 2010, are 
based on the GF100 Fermi 
GPU. Now, however, the 
GTX 480 and 470 have been 


Graphics clock: 772MHz 
Processor clock: 1.544GHz 
Memory: 1.5GB GDDR5 
Memory bus: 384-bit 
Memory bandwidth: 192.4GBps 
CUDA cores: 512 
Texture units: 64 
SMs:16 


Graphics clock: 700MHz 
Processor clock: 1.401 GHz 
Memory: 1.5GB GDDR5 
Memory bus: 384-bit 
Memory bandwidth: 1 77. 4GBps 
CUDA cores: 480 
Texture units: 60 
SMs:15 


replaced in the market by the 


TDP: 244W 


TDP: 250W 


GTX 580 and 570, released in 
November and December 2010, 






GTX 570 


GTX 470 


respectively. Both the GTX 570 


Manufacturing process: 40nm 


Manufacturing process: 40nm 


and GTX 580 are based on the 
GF110 Fermi GPU. 

Nvidia released the GTX 460 
in July 2010, and it is based 
on the GF104 Fermi GPU. The 
GTX 560 Ti, released in late 
January, is based on the GF114 


Graphics clock: 732MHz 
Processor clock: 1.464GHz 
Memory: 1.28GB GDDR5 
Memory bus: 320-bit 
Memory bandwidth: 152GBps 
CUDA cores: 480 
Texture units: 60 
SMs:15 


Graphics clock: 607MHz 
Processor clock: 1.215GHz 
Memory: 1.28GB GDDR5 
Memory bus: 320-bit 
Memory bandwidth: 133.9GBps 
CUDA cores: 448 
Texture units: 56 
SMs:14 


Fermi GPU, which is an upgrade 


TDP:219W 


TDP:215W 


totheGF104. ■ 

Source: Nvidia 
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Graphics clock: 822MHz 


Graphics clock: 675MHz 




Processor clock: 1.645GHz 


Processor clock: 1.35GHz 




Memory: 1GB GDDR5 


Memory: 1GB GDDR5 




Memory bus: 256-bit 


Memory bus: 256-bit 




Memory bandwidth: 128.3GBps 


Memory bandwidth: 115.2GBps 




CUDA cores: 384 


CUDA cores: 336 




Texture units: 64 


Texture units: 56 
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Sandy Bridge Shootout 

P67 Motherboards Out For Blood 



Fusion Is Born 
CPU & GPU Combine 






little less than a year ago, we were crazy 
about cores. We couldn't get enough of 
them, and AMD and Intel were happy to 
oblige our craving with the Phenom II X6 1090T 
and Core i7-980X, respectively: two 6-core 
juggernauts that were ready to rip through any 
multithreaded workload we could throw at them. 

As the year went on, both chipmakers 
continued to satisfy our appetites by releasing 
even more 6-core fare. AMD supplied us with 
a stable of no fewer than five more hexacore 
beauties, while Intel took a comparatively more 
demure approach, releasing only two additional 
6-cores, the Core i7-970 and the recently 
introduced Core i7-990X Extreme Edition, to 
complement the 9 8 OX. Suffice it to say that Intel 
and AMD have this multicore thing down. 

So, where do they go from here? What's 
the next big thing to win our favor? For both, 
it turns out, the next frontier is the rugged, 
unforgiving landscape of integrated graphics. 

For enthusiasts, the integrated graphics 
landscape has largely been seen as a waste- 
land, an elephant graveyard where good 
silicon goes to die. Prior to Sandy Bridge and 
Fusion, the GPU in "integrated GPU" could 
usually be found at the chipset level, offering 
middling graphics performance suitable for 
light-duty gaming and multimedia. In other 
words, no, they can't run Crysis. 

Why the fuss now? Why would these com- 
panies pool their respective arsenals of minds 
smarter than you (and us) to focus on integrated 
graphics? Well, the primary beneficiaries of the 
philosophy behind Fusion and Sandy Bridge are 
not you (yet also you, as you'll see). The users 
AMD and Intel are angling for with the current 
crops of these chips are, primarily, not of the 
"power" sub-demographic. They need graphics, 
yes, but not your graphics. Sandy Bridge and 
Fusion's GPUs can't run Crysis, either, but they 
don't need to run Crysis. That's the genius of 
their designs. 

The new parts, which you'll find in the 
wild as the Intel Core i5-2500 and 2600 series 



(among many others across the breadth of Intel's 
Core i3, i5, and i7 families) and AMD E- and 
C-series APUs (Accelerated Processing Unit), have 
graphics cores included on the same die as their 
CPUs. In other words, these processors are all 
about cramming as many components as possible 
into as little space as possible — it's like "Cheers," 
but with transistors. The end result is a group 
of processors that can now pull off nearly every 
task John and Jane Q. PC User could ever want 
them to. And, in most cases, you get all of that 
functionality in an incredibly small package. The 
shoebox PC is back and more powerful than ever. 

At this point, we should probably make 
a few key distinctions between these two 
platforms, because although they are quite similar 
conceptually, in execution they can be worlds apart. 
In the case of Sandy Bridge, we're talking about a 
microarchitecture that spans the entirety of Intel's 
desktop processor lineup. There are low-watt, feel- 
good-about-your-carbon-footprint SKUs, and then 
there's the Core i7-2600K, which comes equipped 
with an unlocked multiplier and all the moxie 
necessary to give the powerful 980X a run for its 
money under certain situations. (See, Sandy Bridge 
is for you, too.) We have reviewed six Sandy Bridge 
motherboards starting on page 62. 

AMD's Fusion platform, on the other hand, 
is a more focused offering. The idea cannot 
be more beautifully expressed than AMD's 
own illustration (bit.ly/cLqRty): 1 66mm2 
northbridge + 1 117mm2 dual-core CPU + 1 
59mm2 DirectX 11 GPU = 1 E-350 APU, all 



wrapped up in a 75mm2 package consuming 
no more than 18 watts. This is more power 
than Nvidia's Ion platform can muster, but in 



the same tiny form factor. This is a real HTPC 
that almost literally fits in the palm of your 
hand. (See, Fusion is for you, too.) We rounded 
up a trio of Fusion products on page 68. 

As you'll see, integrated graphics is just one 
facet of both Sandy Bridge and Fusion. Prepare 
to be blown away. ■ 

byVince Cogley 



MSI'S E350IA-E45 

Sets The Fusion Foundation 




As far as HTPCs are concerned, the 
less you see, the better. The trick, 
then, is squeezing a host of actors — 
CPU, GPU, northbridge, and so forth — 
onto the tiniest of stages and still 
demanding them to pull off exceptional 
performance, all without setting the 
place on fire. Enter AMD's newest 
blockbuster: the Fusion platform. 

Fusion comes to life on the MSI 
E350IA-E45 Mini-ITX motherboard, 
which serves as the backbone of 
the unofficial HTPC of 2011. The 



E350IA-E45 combines AMD engineering 
(a dual-core CPU, Radeon HD 6310 
GPU, and northbridge running together 
on a single 75mm 2 die that requires a 
mere 18 watts to power) with MSI 
know-how. Case in point: All-solid 
capacitors and an impressive heatsink 
strapped to the AMD E-350 APU give 
us every reason to believe that this 
motherboard will last at least as long as 
your new monster LED HDTV. With two 
USB 3.0 ports, a quartet of 6Gbps SATA 
ports, an HDMI port, and S/PDIF ports 
(optical and coaxial), you get delicious 
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6.97 x 8.66 x 11.26 inches (HxWxD) 


ODD 


Silverstone 
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Western Digital 
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high-speed connectivity without the 
bulky ATX aftertaste. HTPC nuts have 
been waiting a long time for this type of 
performance in this size footprint. 

After securing the E350IA-E45 as our 
go-to mobo, we set out to assemble a 
worthy supporting cast, starting with 
the case, Silverstone's Sugo SG06. 
The brushed aluminum front panel 
makes the compact Mini-ITX case right 
at home in our A/V stack, and a big 
120mm blower and mesh side panels 
work together to keep components 
from cooking. And we trust the included 
PSU, an 80 Plus-certified, 300W 
unit from FSP Group, far more than 
the Brand X PSUs that often come 
with Mini-ITX cases. We dropped in 
Silverstone's SOD02, a slot-loading 8X 
DVD burner as our optical drive, but 
you can opt for Silverstone's TOB01 if 
you're feeling Blu. 

In keeping with the green theme, we 
saddled the E350IA-E45 with 4GB 
of Kingston HyperX LoVo DDR-333, 
which runs at a meager 1.35V. We 
decided to roll our OS and mass 
storage needs into a single drive, 
Western Digital's 2.5-inch 750GB 
Scorpio Black, which we tucked away 
in the SG06's internal drive cage. 

And that's ... it. Our parts list is really 
that short. Fusion pulls components 
together in a way that just makes 
sense for HTPC builders. Curtain! ■ 
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DirectX 11 CAPABILITY 
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Product to scale 



CASUAL GAMING 

E-350 APU: Latest AMD VISION Platform 
DX1 1 Support: Life-like Visual Effects 
PCi-E x16 Slot: High Expansion Capability 



MEDIA CENTER 

HDMI: Most Popular Multimedia Interface 
UVD 3.0/AVIVO HD: Hardware Video 
Decoding Acceleration 
n S/PDIF Out: Highest Digital Audio Quality 



FILE SERVER/ 

* Mini-ITX: Small Form Factor 

■ USB 3.0 / SATA 6Gbps: Ultra-high Data 
Transfer Bandwidth 

■ Gigabit Ethernet: High-speed Network 
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350IA-E45 

■ Built-in AMD Dual-Core Processor E-350 (1 .6 GHz) 
a AMD Hudson M1 Chipset 

■ 2 DIMMs Support for DDR3-1 333/1 066/800 MHz 
up to 8GB 

■ Built-in AMD Radeon HD 6310 Graphics Core 
(HDMI+D-Subout) 

■ 8-Ghannel (7.1) HD Audio subsystem 
with S/PDIF out 

■ 10/10071000 M bits/sec LAN subsystem 

■ - 4x SATA 6Gbs ports - 2x USB 3,0 ports 

- lOx USB 2,0 ports (6x external /4x internal) 

■ - 1x PCI Express x16 slot (x4 speed) 
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E350IS-E45 

■ Built-in AMD Dual-Core Processor E-350 (1 £ Gl 

■ AMD Hudson M1 Chipset 

■ 2 DIMMs Support for DDR3-1 333/1 066/800 MHz 
up to 8GB 

■ Built-in AMD Radeon HD 6310 Graphics Core 
(HDMkD-Subout) 

' m 8-Channel (7.1) HD Audio subsystem 
with S/PDIF out 

■ 1 0/100/1 000 Mbits/sec LAN subsystem 

■ - 4x SATA 6Gbs ports - 1 0x USB 2.0 ports 
(6x external / 4x interna!) 

■ - 1x PCI Express x1 6 slot (x4 speed) 
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= P67 MOTHERBOARDS OUT FOR BLOOD 



Intel has been skating on the success of 
its Nehalem-based Core i3, i5, and \J 
processors for what seems like forever 
(two years and counting), but with the 
launch of the second-generation Core 
i3, i5, i7s, code-named "Sandy Bridge," 
the wait is finally almost over. As you 
no doubt have heard, a leaky transistor 
dedicated to the 3Gbps SATA ports in 
Intel's Cougar Point chipset for Sandy 
Bridge processors prompted Intel and the 
firm's motherboard and OEM partners to 
issue a limited recall of affected products. 
By the time you read this, however, Intel 
and the various motherboard makers plan 
to have B3 replacements readily available. 

B3 Is Worth The Wait 

The buzz you've been hearing about 
Sandy Bridge, recall notwithstanding, isn't 
just hype. As you'll see, the performance 
is real. Furthermore, there's no Sandy 
Bridge Extreme Edition processor, and 
the requisite X58 replacement, code- 
named "Patsburg," won't see the light of 
day until Q4 of this year. But according 
to Intel, even with dual-channel memory 
(up to DDR3-1600) and less cache, a 
P67-based system can outperform an 
X58-based system by as much as 17%. 

Features such as Hyper-Threading and 
Turbo Boost reappear on Sandy Bridge, 
and the latest 32nm Core i3, i5, and 



U processors all feature 64-byte cache 
line width, a decoded micro-op cache, 
and a larger optimized branch predictor. 
P67-based systems will disable Sandy 
Bridge CPUs' integrated graphics core, 
thus requiring discrete graphics, but we 
would expect nothing less. And perhaps 
the best reason to put P67 on your radar: 
It's the only Sandy Bridge chipset that 
fully supports processor core and memory 
overclocking (for K series processors) . 

How We Tested 

While Intel dusts off its skates 
again, we managed to get our hands 
on a selection of P67 motherboards 
with the B2 stepping of Cougar Point 
(that's the crippled variant), but tested 
entirely using the 6Gbps ports, so our 
scores won't be affected by the flaw. We 
used the Intel Core i7-2600K in each 
system, and even though this CPU is 
unlocked for overclocking, we left it at 
the stock 3.4GHz. We also used 4GB 
OCZ Platinum XTE DDR3-2000 and 
Sapphire's Radeon HD 6870 Vapor-X at 
stock settings (900MHz core, 1,050MHz 
memory) . We installed Windows 7 Enter- 
prise on a 256GB Plextor PX-M2 SSD 
and powered everything with an Antec 
TruePower Quattro 1200 PSU. We used 
the latest motherboard and graphics 
drivers available as we went to press. 



ASRock Fatality P67 Professional 



Late last year, ASRock announced it 
was throwing in with pro gaming's 
Johnathan "Fatality" Wendel, and the 
ASRock Fatality P67 is the first branded 
motherboard we've gotten our hands on. 
If the 1337-speak didn't already clue you 
in, this board takes aim squarely at gamers. 

The red and black color scheme found 
on other Fatality-branded products is here 
with a vengeance. There's an imposing 




Fatality P67 

$250 

ASRock 

www.asrock.com 
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passive heatsink with a heatpipe at its 
core covering the 16+2-phase VRM and 
P67 chip. The PEG slots are red, and the 
PCI-E and two legacy PCI slots are black, 
and AS Rock also alternated the colors on 
each DDR3 channel, which eases installing 
components in poorly lit conditions. 

When we dug a little deeper, we 
found several enthusiast-class features. 
There are two Gigabit LAN ports that 
can function as a single connection for 
double bandwidth thanks to a feature 
called teaming. This board also features 
six 6Gbps SATA ports and support for 
three-way CrossFireX or SLI. AS Rock also 
opted for some high-quality components, 
such as gold-coated Japanese capaci- 
tors, and digital PWM for a more stable 
Vcore. Other features include support 
for up to dual-channel DDR3-2133, the 
Fatality Mouse Port for higher frequency 
polling rates, up to six USB 3.0 ports, 
and a graphical EFI (Extensible Firmware 
Interface) BIOS settings menu. One of 
our favorite features is the CCO (Combo 
Cooler Option), which is simply a quartet 
of holes around the CPU socket that let 
you install an LGA775 cooler. If you're 
upgrading an old Core 2 Duo, now you 
can reuse your aftermarket cooler. 

For enthusiasts who may have only 
considered ASRock a second-tier vendor, 
the Fatality P67 is a real eye-opener. 



Asus P8P67 EVO 



Asus sees a lot of potential in Sandy 
Bridge; the company's created no fewer 
than 15 P67 and H67 motherboards 
total. Although the P8P67 EVO falls 
roughly in the middle of the lineup, 
there's a lot for power users to love. 

Asus equipped the P8P67 EVO with 
a blue anodized brushed aluminum 
heatsink for the 12+2 VRM and P67 
chip. Like ASRock, Asus also opts 
to utilize a digital PWM (Asus calls 
it DIGI+VRM) that is capable of 
intelligently detecting the CPU power 
draw and feeding it the juice it needs on 
demand. The feature makes the system 




P8P67 EVO 

$210 
Asus 
usa.asus.com 



more stable and energy efficient. Like 
most enthusiast motherboards, this one 
also utilizes Japanese solid capacitors. 

As you've come to expect, Asus has all 
of its overclocking bases covered. Manual 
overclockers will find a fully featured EFI 
BIOS in Advanced Mode for granular 
sub-OS tweaking, the onboard TPU switch 
for one-touch auto-overclocking, and the 
Windows-based AI Suite II overclocking 
utility. Another unique feature is the 
onboard EPU (energy processing unit) 
chip, which is a real-time PC power-saving 
component designed to detect PC loads 
and dynamically adjust power to meet the 
demand, thus slashing energy consumption 
and reducing fan noise while at idle. 

We also like the built-in Bluetooth 
radio for file sharing, remote control, 



streaming entertainment, and connecting 
wireless components. The Asus P8P67 
EVO features four USB 3.0 ports, two 
6Gbps SATA ports, and dual Gigabit 
Ethernet LAN ports that support the 
same bandwidth-doubling capabilities as 
ASRock's dual LANs. 

Although Asus offers several more 
tricked-out P67 motherboards, the P8P67 
EVO offers plenty of punch for power 
users, and the price is nice, too. 



ECS P67H2-A Black Series 



According to ECS, the P67H2-A 
is designed for "critical gamers." It is 
unclear whether ECS is referring to 
people for whom gaming is important 
or gamers with discerning tastes, but 




P67H2-A 

$249.99 

ECS 

www.ecs.com 



the more we think about it, both de- 
scriptions seem appropriate. 

The ECS P67H2-A uses charcoal and 
white ports, slots, and heatsinks to adorn 
the attractive board. The three heatsinks 
spanning the VRM banks flanking the 
CPU are linked by a pair of Qooltech 
III heatpipes, while a rather low-profile 
fourth heatsink sits atop the P67 chip. 
The VRM is a 12-phase design, and ECS 
used solid-state capacitors and a 15u layer 
of gold on the CPU socket and memory 
slot pins for lower resistance and improved 
lifetime durability. 

One of the unique features of this 
board is the inclusion of Lucid's Hydra 
chip (HydraLogix 200), which lets you 
plug in your choice of graphics cards 
from AMD or Nvidia for SLI- and 
CrossFire-like performance gains. ECS 
also installed a Marvell SATA controller 
that supports the two 6Gbps eSATA 
ports. Here, too, are dual LAN ports that 
support the bandwidth-doubling team- 
ing functionality, two 6Gbps SATA 
and two 6Gbps eSATA ports, and six 
USB 3.0 ports. 

Like other motherboards, this 
one also uses a GUI-based EFI BIOS 
for tweaking settings and manual 
overclocking. If you have a mobile 
device, you'll be glad to know that the 
EZ Charger is here to quickly recharge 
it. ECS also includes a suite of utilities, 
including eOC, eGS, eSF, eBLU, eDLU, 
and ejiffy, which let you overclock, 
conserve energy, manage cooling, update 
the BIOS and motherboard drivers, and 
run several fast boot applications before 
the operating system loads, respectively. 

With a multitude of enthusiast fea- 
tures, the ECS P67H2-A marks a bit of 
a departure for ECS, but taking a ride on 
this board won't cost an arm and a leg. 



Gigabyte P67A-UD7 



The unapologetically expensive P67A- 
UD7 assumes that just because you 
spent $330 for your processor doesn't 
mean you'll skimp on the motherboard. 



P67A-UD7 

$329 

Gigabyte 

www.gigabyte.us 
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But you're not just paying for a name 
here. Gigabyte ticked every box on the 
enthusiast wish list, and even came up 
with a few of its own. 

Gigabyte makes a bold impression 
with the black PCB and graphite and 
gold heatsinks with polished gold- 
colored inset Ultra Durable and Giga- 
byte logos. Gigabyte surrounds the 
LGA1155 socket with 24 ferrite-core 
chokes for an impressive 24-phase 
power VRM design for consistent and 
stable CPU performance even under 
extreme overclocking conditions. But 
most of the time, just half of the power 
phases are running. It's not until you're 
running under heavy load that the 
board ramps up all 24 phases to offer 
superior heat dissipation and better 
overall reliability. 

The P67A-UD7 features other high- 
quality components, including a 2-ounce 
copper PCB, solid-state capacitors, 
hardware-based overvoltage control, 
incorporated MOSFETs and driver IC, 
and dual BIOS chips for easily accessing 
the system in the event of a failed 
overclock. Gigabyte's exclusive Hybrid 
BIOS builds on Gigabyte's reliable and 
stable BIOS platform but also features 
elements of an EFI BIOS, such as baked-in 
support for hard drives 3TB and larger. 

Gamers take note: There are four PCI-E 
xl6 slots, but three of them are spaced 
so that you can install dual-slot cards for 
three-way SLI or CrossFireX. Gigabyte's 
board also features dual Gigabit LAN ports 
that support teaming, four internal 6Gbps 
SATA ports plus two external 6Gbps 
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eSATA/USB combo ports, up to 10 USB 
3.0 ports, and up to three FireWire ports. 

Overclockers should find lots to love 
about the P67A-UD7; manual overclocking 
in the BIOS is as granular as you could 
hope for, and Gigabyte also includes its 
EasyTune for novice overclockers. Cloud 
OC and Hotkey OC utilities also let you 
tweak from Web-capable devices and set up 
overclocking hotkeys. 

Gigabyte's P67A-UD7 is easily the 
best-looking board in this roundup. It's 
easily the most extensive, too, in terms of 
features. If you want to get the most out 
of your new Sandy Bridge-based system, 
don't let the price hold you back. 



Intel DP67BG 



As one of the least expensive boards here, 
Intel's DP67BG represents the baseline for 
the feature set to expect on Sandy Bridge 
motherboards. Having said that, there are 
a few unique features that will appeal to 
gamers and enthusiasts alike. 

Intel keeps its standard blue and black 
color scheme for the DP67BG, making 
the PCI-E xl6 slots, 6Gbps SATA ports, 
two passive heatsinks on the VRM, 
and two of the DDR3 slots blue, and 
leaving everything else black save the 
silver heatsink on the P67 chip. The eye 
sockets of the skull in the lower-right 
corner of the board are actually HDD 
activity indicators. SLI or CrossFireX fans 
be warned: A dual-slot graphics card in 
the lower PCI-E xl6 slot will block the 
effect entirely. (You can also disable it in 
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Full-Range Control - Each of the three included 200mm 

is are professionally pre-wired, enabling 
ambient fighting adjustments and fan speed control. 



IHIIIIIII 



Hinged Side-Panel Door - why didn't we 
think of this sooner? Do rs are meant to 
swing open. 



Gaming Headset Holder - You're a gamer, so are we. The 
built-in headset holder shows off your gear in style. Consider 
the Tt eSPORTS Shock. 



Convertible Top - easily swap in or out between true 200mm 
ColorShift fan (included) or 120/240mm water-cooling radiatoi 









•fen 



Security Locks - Locks 
for both hot-swappable 
drives and side-panel 
prevent unauthorized 
access to your valuable 
components and data. 



Plug&Play Fan -AThermaltake 
proprietary technology that enables 



a fast and safe way to detach the 
side-pane! door without having to 
deal with the fan's power connector. 



True Hot-Swappable Drives 



Each of the five hot-swappable 
drive bays comes with its dedicated 
caddy. Uber-fast and most reliable 
data transfer - check. 



• Thermaltake 
COOLall YOUR LIFE 



e S PORTS 

By Thermaltake 



facebook.com/Thermaltakelnc 
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the BIOS if you want.) The 4+2 VRM 
is the shortest power phase design in our 
roundup, but it does allow Intel to get 
away with some smaller heatsinks. Intel 
also opts for solid-state capacitors. 

Like the rest of the Sandy Bridge 
motherboards we tested, the DP67BG 
supports dual SLI or CrossFireX, but with 
two cards installed, each PCI-E xl6 slot 
becomes an x8 slot. One of Intel's more 
innovative features is the Back-To-BIOS 
button on the rear I/O panel. Unlike 
a clear CMOS button, this one simply 
forces you into the BIOS settings menu, 
thus saving all your configurations and 
allowing you to tweak the setting that 
caused the system to fail. We all know 
that Cougar Point doesn't feature USB 
3.0 natively, but Intel turns to NEC for 
the pair of rear I/O ports. There's also 
a pair of 6Gbps SATA ports. Intel also 
provides external eSATA (via a Marvell 
controller) and FireWire ports and 
headers for a front-panel FireWire port. 
The DP67BG also supports DDR3-1600 
memory, whereas the remaining Intel 
SNB boards peak at DDR3-1333. 

Although it lacks some features (EFI 
BIOS, dual LAN with teaming) and 
offers a limited selection of others (6Gbps 
SATA, USB 3.0, short VRM phase), we 
feel Intel's DP67BG does represent a solid 
platform for Sandy Bridge processors. 
And the price almost can't be beat. 



MSI P67A-GD65 



Based on price alone, you could be 
forgiven for thinking that MSI's take on 
the P67 was a stripped-down Sandy Bridge 
board. Instead, the P67A-GD65 has a 
surprising number of enthusiast must-haves. 
And if performance is what you're after, the 
features this board lacks aren't deal breakers. 

Like most MSI boards, this one features 
several high-quality components, such 
as tantalum-core Hi-c caps, solid-state 
capacitors rated for a 10-year lifespan, 
and SFCs (super ferrite chokes) that run 
significantly cooler than standard chokes. 




P67A-GD65 

$179 

MSI 

us.msi.com 



MSI also provides a lower temperature 
and more power-efficient foundation 
for overclocking thanks to its DrMOS 
IC, which vastly outperforms standard 
MOSFETs under heavy loads. MSI's APS 
(active phase switching) technology is a 
hardware-based power controlling system 
that gives the CPU, memory, and chipset 
the power it needs when it needs it, but cuts 
off power during idle to conserve energy 
and maintain stability. The ClickBIOS 
is MSI's version of the EFI BIOS, and it 
makes navigating settings easier than ever. 
It also supports pre-OS HDD backup and 
memory testing utilities, and more. 

With a pair of PCI-E xl6 ports, this 
board supports up to two-way CrossFireX 
and SLI, and the two spaces between 
the two slots provide plenty of room for 
air movement. MSI includes two NEC 
chips to stand in for USB 3.0 (four ports), 
and two 6Gbps SATA ports (Cougar 
Point provides the other two 6Gbps 
SATA ports). There are two 3Gbps 
eSATA ports to expand your external 
storage options. MSI's P67A-GD65 also 
features Super Charger USB ports for 
quickly recharging portable devices. With 
the press of a button, MSI's Auto OC 
Genie II lets users take their systems well 



beyond Turbo Boost for some serious 
performance improvements. Extreme over- 
clockers will also appreciate the V-Check 
Points, which are a series of seven pins 
on the motherboard that provide direct 
multimeter access to CPU and RAM 
voltages. The P67A-GD65 also features 
THX TruStudio Pro onboard sound, 
which is designed to deliver high-fidelity 
sound reproduction for movies, music, 
and games. 

Budget buyers take note: For the least 
expensive board in the roundup, the MSI 
P67A-GD65 offers a pretty compelling 
feature set. 

Time For An Upgrade 

Intel was busily churning out the B3 
stepping of Cougar Point as we went 
to press, and the retail packaging of the 
revised boards will likely sport a sticker or 
logo indicating the revision. With prices 
ranging from $180 to $330, you have 
plenty of options for your next P67-based 
system. But regardless of your choice, 
Intel has again delivered a very impressive 
enthusiast platform that has inspired some 
even more impressive motherboards. ■ 

by Andrew Leibman 
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3DMark11 Performance 
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SiSoft Sandra 2011 Lite 



Processor Arithmetic 

DhrystoneALU(GIPS) 
Whetstone iSSE3 (GFLOPS) 
Processor Multi-Media 
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As computers have become a bigger 
staple for home entertainment, 
vendors look for new ways to add 
PC capabilities around the house. For some 
users, Internet TV with simple Web widgets 
offers an acceptable level of convergence, 
but for others, basic Web integration into 
home appliances doesn't cut it. With the first 
iteration of Fusion, AMD delivers a chipset 
that fits onto a Mini-ITX motherboard and 
provides you with the ability to enjoy HD 
movies and access productivity applications 
on small form factor systems. 

The entry-level motherboards are packed 
with AMD's APU (accelerated processing 
unit) that combines the northbridge, a dual- 
core CPU, and a DirectX 11 -capable GPU 
onto a single chip that runs at a low power 
level (up to 1 8 watts) to reduce the need for 
large heatsinks and loud fans. You'll see the 
Mini-ITX motherboard built into all-in-one 
desktops, netbooks, and HTPCs. Of course, 
you can also build your own system, and 
here we check out a few of the first available 
Fusion setups. 

Meet Brazos 

Initially, there will be two flavors of 
AMD Fusion: Zacate and Ontario, which 
are both under the Brazos platform. The 
Zacate APU is an 1 8 -watt chip with either 
an E-350 (1.6GHz) or E-240 (1.5GHz) 
processor and a Radeon HD 6310 GPU 
that runs around 500MHz. The Ontario 



APU is available with a C-30 (1.2GHz) or 
C-50 (1.0GHz) processor with a Radeon 
HD 6250 GPU clocked around 280MHz. 

The competition for Fusion will be 
systems with Intel's Atom processor. AMD 
indicates that Fusion is designed to provide 
you with a chipset that offers the lowest 
thermal power per watt, which delivers a 
motherboard that requires a minimum 
amount of cooling to deliver HD media 
playback and run more demanding apps. 

Both APUs offer an integrated 8-lane 
PCI-E interface. There are four lanes available 
for those who wish to install a discrete video 
card, while the other four are dedicated for 
AMD's UMI (Universal Media Interface). 
The UMI is a link between the APU and 
the Hudson FCH (Fusion Controller Hub), 
which is the portion of the chipset that 
includes the audio controller, Ethernet, USB 
ports, and SATA ports. Depending on the 
vendor, the motherboard could include items 
such as 802.1 In, wireless 3G, memory card 
slots, or USB 3.0 ports. The HD 6310 or 
HD 6250 GPU shares the single channel 
with the DDR3-800/1066 memory. 

Test Setup 

Our test system is a pretty basic list 
of parts, considering that the CPU and 
GPU are built in to the motherboard. We 
installed the Fusion motherboards into 
a Silverstone SG06-450 and added 4GB 
of Kingston HyperX LoVo DDR3-1333 



memory, a Silverstone SOD01 8X DVD 
burner, and a 128GB Crucial C300 SSD. 
Zotac opted to send its Fusion-based ZBox 
system, because its Fusion motherboards 
weren't available at press time. 



Zotac ZBox Blu-ray AD03 Plus 



The ZBox Blu-ray AD03 is available as a 
barebones kit that lets you select your own 
memory, hard drive, and OS, or you can 
invest in the Plus version (the unit sent to 
us), which includes 2GB of SO-DIMM 
memory and a 250GB, 5,400rpm hard 
drive. The entire unit is only 1.5 x 11 x 
7.4 inches (HxWxD), and Zotac includes 
a BD player/DVD burner, 802.1 In Wi-Fi, 
and a memory card reader (SD/SDHC/ 
MMC/MS/MS Pro/xD). There's an HDMI 
output that supports 8-channel audio, and 
an S/PDIF port is available for those who 
want to split the video and audio signals. To 
connect to traditional monitors, you'll find a 
DVI-I port and a DVI-to-VGA adapter. 

The ZBox Blu-ray AD03 Plus features 
two USB 2.0 ports (one shared with the 
eSATA port) and two USB 3.0 ports. A 
wired Ethernet port and standard audio jacks 
round out the connectivity options. We like 
that Zotac designed the ZBox so that you can 
add a VESA mount to the back of the system 
for attachment to wall mount or LCD 
mount. The ability to connect the ZBox 
Blu-ray AD03 Plus to a monitor will be 





Antec KUHLER H 2 920 
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Antec KUHLER HoO 920 



Yes, you could painstakingly piece together a liquid-cooling 
setup for your high-end system by making sure all the parts are 
compatible, hoses aren't undercut, everything fits, and nothing 
leaks. You could spend your free time carefully flushing, refilling, 
and performing other upkeep chores the setup will require. Or 
you could just install Antec's new KUHLER H2O 920, designed 
for high-end users who won't settle for anything but near-silent, 
high-performance CPU cooling. 

This self-contained liquid-cooling unit lets you monitor cooling 
performance via included software. Just bolt it on, then bask 
in the glow of an integrated, customizable, multicolored 
LED display and leave behind all the hassles associated 
with self-built cooling systems while getting maximum cooling 
performance in return. 



skyscraping dual-fan tower coolers that can often be tricky 
to even fit in a case, let alone provide ample clearance of all 
RAM slots and video cards, the KUHLER H 2 920 packs top- 
notch cooling performance in a scaled-down, compact size 
that's capable of accommodating tight spaces thanks partly to 
non-corrugated, easily bendable tubing that provides superior 
flexibility for positioning the unit's 49mm radiator. 

Shipping with mounting kits for current Intel and AMD CPU 
sockets, the KUHLER H 2 920 makes installation easy. Just 
secure its third-generation copper cold plate and attach the 
power lead, and its low-profile pump, radiator, built-in 120mm 
PWM fans (700 to 2,400rpm), and environmentally friendly, 
anticorrosive cooling liquid go to work quietly cooling the 
processor and lengthening the life of system components. 



Featuring pre-assembled, pre-filled, and sealed-at-the- 
factory construction, the KUHLER H 2 920 puts everything 
needed in one box to keep processor temperatures lower 
than stock heatsinks can. Further, compared to wide-bodied, 



Backed by Antec's Quality 3-year (AQ3) limited parts 
and labor warranty, the easy-to-install, maintenance-free 
KUHLER H 2 920 puts maximum cooling performance within 
anyone's reach. ■ 
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E350IA-E45 

$139.99 
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handy for those with an extra LCD monitor 
who want to add a PC to the kitchen or onto 
a desk with limited space. 

The test results of the ZBox differed 
slightly from the two motherboards in this 
roundup, because the ZBox kit featured 
2GB less memory than the competition and 
a slower storage drive. Otherwise, the ZBox 
featured the same E-350 processor and 
HD 6310 GPU. Our benchmarks show 
that lower specs had an impact in our tests, 
as some scores were a third to half of our 
system with 4GB of memory and an SSD. 
However, the ZBox Blu-ray AD03 Plus can 
handle up to 8GB of DDR3 SO-DIMM 
memory (our Mini-ITX motherboards 
use full-sized DDR3 modules) in its two 
memory slots. Blu-ray and online video 
playback was smooth and glitch free. We 
also tested the audio through our surround- 
sound system through the S/PDIF output 
and were pleased with the results. 



Gigabyte E350N-USB3 



As you can guess by the board's title, 
the APU features the E-350 processor and 
HD 6310 GPU. 

Gigabyte adds its 333 Onboard Ac- 
celeration (USB 3.0, 6Gbps SATA [SATA 
3.0], and USB ports that can provide up to 
three times as much power to connective 
peripherals) to the Fusion platform. There's 
also an On/Off Charge feature that lets you 
connect your Apple products (iPod touch/ 
iPhone/iPad) and other devices to the USB 
ports for fast recharges, and it works when 
the PC is powered down. Gigabyte indicates 
that the higher-powered ports can shorten 
charge times for Apple products by up to 



40%. The 6Gbps SATA ports and USB 3.0 
ports are built into the Hudson FCH. 

Gigabyte also builds in its Auto Green 
power-saving technology that lets you 
pair a Bluetooth adapter (not included) 
that's connected to one of the board's USB 
ports with your favorite Bluetooth device, 
such as a smartphone. When you step 
away from the PC with your Bluetooth 
device, the Auto Green technology will 
automatically implement your power-saving 
mode, assuming your PC offers Bluetooth 
connectivity When the Bluetooth device is 
back in range, Auto Green will wake your 
PC. Another handy feature is Gigabyte's 
DualBIOS, which allows the motherboard to 
recover the main BIOS from a backup if the 
main BIOS fails. We also like that Gigabyte 
opted to include a DVI port, so you can use a 
traditional DVI cable (rather than an HDMI- 
to-DVI cable) to connect a monitor. 

The benchmark numbers of the Gigabyte 
E350N-USB3 were nearly identical to MSI's 
E350IA-E45. For example, the set of SiSoft 
Sandra Lite numbers varied, at most, by .05 
in the processor and memory benchmarks. 
DVD and online video playback was stellar, 
and we like that surround-sound audio was 
available via the HDMI, S/PDIF, and analog 
audio ports. 



MSI E350IA-E45 



MSI's first Fusion board also features the 
E-350 processor and HD 6310 graphics 
processor. One of the key differentiators of 
the MSI board is the large APU heatsink that 
covers much of the motherboard for efficient 
APU cooling. If you opt to add a graphics 
card to your build, the extra cooling could 



certainly come in handy to keep heat from 
building up in the enclosed space. 

There are four 6Gbps SATA ports, 
two USB 3.0 ports, and support for eight 
USB 2.0 ports (six external, two internal). 
Unlike the Gigabyte E350N-USB3, there 
is no DVI port, but MSI does build in an 
HDMI and VGA port. The HDMI port 
supports 8-channel, 24-bit, 192kHz audio, 
and there's also an S/PDIF and digital 
coaxial output, which gives you plenty 
of flexibility when connecting to an A/V 
receiver. There's a combo PS/2 port for 
such a mouse or keyboard. 

The benchmark results of the MSI 
E350IA-E45 were comparable to the other 
motherboards in the roundup. Still, we'll 
note that it delivered slightly higher marks 
in 3DMark 11 (Entry test), POV-Ray 3.7 
Beta, and S.T.A.L.K.E.R.: Call of Pripyat. 
There were no hiccups when playing 
back HD and DVD video, and surround- 
sound audio was crisp for all channels. 
Web browser response was snappy, and 
Flash content was quick to load. With 
board layout, we liked that MSI placed 
the internal USB port headers next to the 
power, HDD, and reset plugs close to the 
edge of the motherboard. 

Joined At The Chip 

We can see Fusion making a huge 
impact on HTPCs in the coming months. 
We think that Fusion is definitely a step 
up from previous generations of Mini-ITX 
motherboards. All of the boards in this 
roundup would make capable PCs for a 
living room or entertainment center. ■ 

by Nathan Lake 
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3DMark11 Entry 






3DMark Overall 


E570 


E730 


E740 






Graphics Score 


744 


720 


743 






Physics Score 


341 


687 


709 






Combined Score 


307 


368 


458 






Graphics Test 1 


4.12 


4.05 


4.14 






Graphics Test 2 


3.68 


3.7 


3.7 






Graphics Test 3 


3.81 


3.85 


3.91 






Graphics Test 4 


2.18 


2.14 


2.13 






Physics Test 


1.09 


2.13 


2.25 






Combined Test 


1.43 


2.18 


2.13 






PCMark Vantage Pro 1.0 






Overall 


1400 


3819 


3538 






Memories 


945 
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TV And Movies 


975 


1968 


1846 






Gaming 


1377 


4200 


4023 






Music 


1753 


5064 


4350 






Communications 


1042 


3180 


3088 






Productivity 


979 


6928 


4720 






HDD 


2641 


29014 


21048 






SiSoft Sandra 2011 Lite 






Processor Arithmetic 












DhrystoneALU(GIPS) 


1.49 


9.81 


9.82 






Whetstone iSSE3 (GFLOPS) 


1.14 


7.5 


7.55 
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x8 iSSE3 (Mpixels/s) 


2.31 


15.4 


15.4 






x8 iSSSE2 (Mpixels/s) 


1.76 


12.29 


12.3 






x4 iSSE2 (Mpixles/s) 


0.85 


6 


6 
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Integer Buffered iSSE2 (GBps) 


0.9 


3.77 


3.68 






Floating-Point Buffered iSSE2 (GBps) 
Media Transcode 


0.9 


3.73 


3.67 
















Transcode WMV (KBps) 


28 


52 


54 






Transcode H2.64 (KBps) 


32 


53 


56 






Cinebench 11.5 






CPU* 


0.35 


0.62 


0.62 






POV-Ray 3.7 Beta** 


60.03 


113.92 


115.22 






Aliens vs. Predator (8XAA) 


5.5 


5.9 


5.4 






S.T.A.L.K.E.R: CoP (4XAA) 


6.9 


8.3 


8.4 






* points 

** pixels per second 

Games tested at 1 ,280 x 720. 
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Inside The World Of Betas 



ComicRack 0.9.1 34 



We've all heard of ebooks, but most 
people just think of them as large 
collections of text with only the occasional 
graphic. Graphic novels, or "comic books" 
to the unwashed masses, have also made the 
transition to electronic form. But because 
they're naturally so graphics-intensive, your 
typical e-reader makes for a poor experience. 
ComicRack isn't your typical e-reader; 
indeed, it's able to display, store, categorize, 
network push, and convert e-comics in 
many, many different ways. 

Like many of our favorite programs, 
ComicRack was born to solve the personal 
needs of its author. So, although it may 
eschew a conventional Windows GUI, it 
follows its own logic to meet the spe- 
cial needs of a devoted e-comic reader. 
For example, most e-comics are dozens 
(often hundreds) of pages long; some read 



tMdfw 



I 1 






■ - 



left-to-right, while others read right-to-left. 
Some employ two-page spreads, while others 
just use one. Toolbar buttons run along 
the menu-less top edge of the ComicRack 
window to handle these and other situations 
while allowing for quick intra-book nav- 
igation. The bottom pane has three tabs 
for manipulating your library (which is all 
tag- and attribute-based), the physical files 
and folders on your hard drive, or the pages 
within the currently opened book. 



ComicRack 0.9.134 

Publisher and URL: cYo Soft, comicrack.cyolito.com 

ETA: Q3 2011 

Why You Should Care: Enjoy online comic 

books the best way possible with ComicRack. 



ComicRack's killer feature may be lost 
on you if you don't have a touchscreen- 
enabled Windows 7 device. ComicRack 
is fully multitouch-enabled, allowing for 
page flipping and rotation, magnification, 
and book navigation using very intuitive 
multitouch gestures. The GUI itself seems 
to almost magically know how to get out 
of your way to let you read in its glorious, 
fluid, fullscreen mode, yet it reappears 
quickly when you need nuts-and-bolts file 
or book maintenance. The YouTube videos 
we've seen make a Win7 tablet look more 
like an iPad than anything we've yet seen. ■ 

by Warren Ernst 



VirtualDub 1.10.0 Experimental 



With the popularity of video-enabled 
smartphones and inexpensive cam- 
corders, and with most notebooks 
having Web cams, there are some users 
who make more video files than they 
do word processing files. And whereas 
word processor files are generally stored 
in two or three different formats, there 
are almost too many video file formats 
to count. Different Web sites or editing 
software calls for different file types. 
A lot of commercial video-editing 
and converting software is either way 
underpowered or way expensive, but 
VirtualDub is super-powerful and totally 
free, although it isn't without setup pain. 

Originally created to capture and con- 
vert "Sailor Moon" episodes (no kidding), 
VirtualDub has become the standard in 
Windows open-source video capture, 
editing, and conversion software. By 
default, it only works with AVI files, but by 



downloading a codec pack (we recommend 
the free K-Lite Codec Pack) and copying 
a DirectShow Input Driver into a folder, 
VirtualDub is able to read and write almost 
any video file you throw at it. 

Most users employ VirtualDub for 
applying filters to a video and re-encoding 
it. For example, if you've ever recorded a 
video when holding your phone sideways, 
there's a rotate filter to orient the image 
correctly. Other filters can sharpen or blur, 
change color tints, crop or resize, add a logo, 
and so forth. Basic editing and joining lets 
you remove segments of video or merge 
multiple segments, though the GUI isn't 
nearly as slick as any retail package you've 
seen. For basic jobs, it works well enough. 
Video capture works with analog, digital, 
and Fire Wire devices, and you can apply 
filter effects immediately. 

VirtualDub is popular enough to have 
spun off a few forked versions, but the 




VirtualDub 1.10.0 Experimental 

Publisher and URL: Avery Lee, www.virtualdub.org 

ETA: Q4 2011 

Why You Should Care: Need to edit or convert 

video files for free? Look no further. 

latest experimental version usually has a 
similar feature set to the forks. However, 
don't let the "experimental" title fool you. 
We've never had a problem with it. I 

by Warren Ernst 
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Upgrades That'll Keep You Humming Along 



A major OpenOffice release hits the Web this month, as do refreshes for some old favorites, 
such as HyperSnap, Fraps, and Internet Download Manager. 



Software Updates 
Beepa Fraps 3.2.8 

The gamer's tool for monitoring frame 
rates and recording gameplay should now 
put significantly less load on the CPU 
for most recordings, thanks to this recent 
update. Version 3.2.8 corrects a problem 
with black areas appearing in Flight 
Simulator 9/X captures. 

www.fraps.com 

Dropbox 1.0.20 

A month after its big 1.0 official release, 
the hot online file storage and sharing tool 
receives an update. In addition to a host of 
unspecified tweaks, the upgrade fixes an 
exclude CLI command for sharing files. 

www.dropbox.com 

Evernote For Windows 4.2 

An update to the popular clipping and 
note-gathering software greatly enhances 
Evernote's Web Clipper in Firefox and 
Internet Explorer. Now you can use a 
drop-down menu to choose a variety of 
destinations for these clips. Evernote's 
note editor now improves font handling; 
is more reliable making and pasting 
"numbered, bulleted, and multi-leveled 
lists"; and includes better support for cut, 
copy, and paste shortcuts. 

www.evernote.com 

Google Chrome "Keep My Opt-Outs" 
Extension 1.0.10 

Next-gen Web browsers are being de- 
signed to make personal privacy protection 
easier. This extension to Google's browser 
tracks and maintains the users' decisions 
to opt out of various ad network tracking. 
It works only with networks and sites that 
abide by the industry privacy standards 
outlined at www.aboutads.info . 

bit.ly/hFOsTV 



Google SketchUp 8, Maintenance 1 

The 3D creation program from Google 
receives numerous fixes. The LayOut 
feature now can rescale models after 
editing. Windows users also can export 
images at higher resolutions, and a 
problem with artifacts appearing in some 
exported images has been resolved. 

sketchup.g oo gle.com 

Hyperionics HyperSnap 6.90.02 

A flurry of incremental releases in 
January to the legendary screen capture 
program addressed small bugs and added 
one big feature. Now the program can 
capture fullscreen images of Direct3D 
9/10/11 games. One notable fix resolves 
an issue of capturing some games running 
under Steam, including Battlefield: Bad 
Company 2. 

www.hyperionics.com 

OpenOffice.org. 3.3 

The venerable open-source office suite 
receives a range of updates in this major 
release. With this latest version, you can 
now insert drawing objects into charts. 
Spreadsheets can handle up to one million 
rows. A new family of narrow fonts, 
similar to Arial Narrow, is included. And 
for navigating your documents, a new 
Find toolbar has a search field and Next 
and Previous buttons to make finding 
items in text easier. 

www.openoffice.org 

Opera 11.01 

This incremental update for the new 
version of Opera addresses a security 
vulnerability and fixes a number of 
interface issues. Crash problems after 
clicking a link twice, closing a tab, and 
opening downloaded files have been 
resolved, as has an issue with the feed 



previewer. Mouse gesture sensitivity and 
recognition have been tweaked, too. 

www.opera.com 

Tonec Internet Download Manager 6.05 

In addition to an improved IDM 
download engine, this update squashes 
a serious bug that could crash either 
Windows Explorer or your Web browser 
when using YouTube's timeline slider. 
Version 6.05 comes on the heels of 6.04 
build 3, which added a progress indicator 
on IDM's Windows 7 Taskbar icon. 
www.internetdownloadmanager.com 

VideoLANVLC 1.1.6 

The versatile VLC video player updates 
the codecs it uses for decoding video and 
accelerates WebM/VP8 decoding. The 
player now supports MIDI on Mac OS 
and ProjectM visualization on Windows. 
There is now support for RTP/PCM 24- 
bit, audio/L24, and MPC SV7/SV8, too. 
www.videolan.org/vlc/ 

Driver Bay 

Linksys E3000 1.0.04 Build 06 

The latest firmware for this high-end 
router fixes some bugs in the browser- 
based configuration tool. The IPv6-to-IPv4 
tunneling feature has been disabled to 
improve compatibility. Also, the 2.4GHz 
band's auto channel selection has 
been enhanced. 

homesupport.cisco.com 

Razer Marauder Starcraft II Gaming 
Keyboard Gaming Firmware Updater 1 .02 

This firmware update for the spe- 
cialized gaming keyboard receives fixes to 
bugs causing backlighting problems. 

www.razersupport.com 

by Steve Smith 
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2011 TaxApp Leaders Compared 



'ou know about that "death and 
taxes" cliche, right? Both are sure to 
come eventually, and there's no avoiding 
either one. Kind of depressing, really. 
Well, there's not much we can do about 
that whole "death" thing — sort of out of 
our department. Taxes, though? We've got 
that covered. 

Or rather, a trio of truly useful and 
easy-to-use programs has that covered. 
We looked at three of the leading tax 
prep applications to see how (and if) 
they minimized tax time hassle: Intuit's 
TurboTax, H&R Block At Home, and 
2nd Story Software's TaxACT. 

How well did they do? Well, that 
depends largely on your needs as a 
taxpayer and your expectations as a 




forms, a bundle of No. 2 pencils, and a 
bottle of aspirin. 

The Methodology 

As far as possible, we tried to com- 
pare similar versions, although there 
is some overlap between "standard," 
"deluxe," and other versions of the vari- 
ous products; in the end, we managed 
to compare packages that could handle 
the "typical" tax scenarios we set up, 
without purchasing versions that did 
more than we needed. 

The fam. We posited a "typical" 
family of the sort that reads CPU and 
decided that at its simplest, such a family 
might consist of two working adults, one 
of whom also does some consulting on 



TurboTax Deluxe 
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Intuit 

www.turbotax.com 
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computer user. By and large, though, 
using any one of them is much less 
frustrating than sitting at the kitchen 
table with a box of receipts, a stack of IRS 



the side. The two 
adults are young 
enough to still be 
paying interest 
on student loans, 
although they are 
presumed to be 
several years out 
of school. They're 
joined by a small 
child, for whom 

the couple is obliged to pay a fairly hefty 

amount of child care. 

By and large, our scenario eliminated 

the most basic (and often free) versions 



of the packages, because we needed sys- 
tems capable of accounting for various 
business deductions (remember that one 
of the adults is, at least part-time, a self- 
employed consultant), as well as student 
loan interest and child care expenses. 

We put each package through its paces, 
entering all relevant personal, W-2, and 
1099 data, and also business and personal 
deductions and expenses as allowed by 
the programs. 

A caveat. Due mostly to last-minute 
changes in the tax laws, stabilization 
of the tax code is occurring even later 
this year than in years previous. The 
application vendors warned us repeat- 
edly — and we must therefore warn you — 
that the systems with which we were 
working were not finalized and that the 
tax laws might continue to change. Thus, 
the systems' final accounting of what our 
hypothetical family owed to (or was owed 
by) the IRS might not match. That said, 
the final results all came within 10% to 
15% of one another, so we feel confident 
that the packages were all fairly accurate 
and relatively consistent. 

Common features. Before examining 
the performance of the individual 
packages, it's worth noting what they 
have in common. All of the systems we 
tested present a running tally of what 
you owe to (or are owed by) the IRS 
(and the state in which you reside, if 
you opted for a package that includes 
state coverage and have entered that 
data); the tally changes as you enter 
info about your income, deductions, 
etc. All provide readily accessible help 
and explanations, though we found 
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some more helpful than others. All 
make data entry a breeze, at least when 
compared to poring over sweat-stained 
(possibly tear-stained) paper forms and 
squinting blearily at the IRS' cryptic 
instructions, and all will examine that 
data for possible errors/omissions. All 
offer a certain amount of wizard-like 
guidance, leading you by the hand from 
one task to the next, although some 
are better at it than others. Finally, 
all offer the ability to import a cer- 
tain amount of information, including 
data from your current W-2 (if your 
employer filed electronic versions) and 
from previous years' filings with the 
same (or often, competing) packages. 
In all cases, we selected online versions 
that did not include state filing but 
which did include free e-filing of the 
federal forms. Most vendors also offer 
downloadable or disc-based versions, 
often at a slightly higher price. 

Intuit TurboTax Deluxe 2010 

TurboTax has been around since the 
1980s, and it shows — and we mean 
that in a good way. The program is slick 
and polished, a mature, easy-to-use 
application that has been carefully 
designed — and then redesigned taking 
user feedback into account. 

Doing your taxes is not especially 
difficult, it's just confusing. TurboTax 
goes a long way toward eliminating 
that confusion. It's designed to put 
you at ease, and its explanations 
of IRS instructions are simple and 
straightforward. In fact, everything 
about the program is straightforward, 
informal, and expressed in simple 
language. Wondering what happens 
next? The program prompts you: 
"Now we'll cover what happened 
over the past year, and gather more 
info about you." Did you forget to 
enter something? "We noticed you 
didn't deduct any mileage or vehicle 
expenses for Gerry's business. Even 
short trips to the bank or the warehouse 
could save you money if they were 



business-related." Need some advice for 
next year? "We noticed you paid $8,500 
for provider care costs. Unfortunately, 
the IRS allows you to take only $3,000 
per child (up to $6,000 for two or more 
children). We recommend finding out if 
your employer offers a flexible spending 
account for child care. This option 
could give you a better bottom line on 
your 2011 taxes." 

TurboTax uses a hybrid of a GPS 
metaphor and a tabbed interface. As 
you move through the major steps, your 
position on the "road" changes to reflect 
your progress; within each major step 
are tabs that represent tasks to complete 
within each step. You can control your 
movements, jumping from one major 
step to another as you wish, or you 
can let TurboTax walk you through the 
tabs, gently moving you forward as you 
complete each step. For the most hand- 
holding, simply click the Guide Me 
button whenever it's available. 

Worried about an audit? TurboTax 



And, although the TurboTax Help Center 
is easy to use and contains some truly 
useful information, we were a bit miffed 
when the Ask A Tax Expert button that's 
part of the Help Center took us to a 
for-fee consultation site — be prepared to 
fork out another $29.95 if you want a 
specific question answered by an expert. 
Finally, although the program provides a 
helpful-looking, context-sensitive Q&A as 
part of the Help Center, other end users, 
not tax (or even application) specialists, 
ask and answer the questions; many are 
poorly written, and we wondered about 
the accuracy of some of the responses. 

H&R Block At Home Premium 

H&R Block At Home (formerly 
TaxCut) also features a tabbed interface, 
this one including Welcome, Federal, 
State, File, and Plan tabs. The program 
will guide you through each step of 
each tab or, if you're a brave soul, allow 
you to jump from one tab to another 
on your own until you complete all 



H&R Block At Home Premium 

$49.95 

H&R Block 

www.hrblock.com 
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provides access to its free 
Audit Support Center to 
learn about audits and 
how to respond to them. 
If you're getting audited 
and need in-person rep- 
resentation, you can pur- 
chase Audit Defense 
for an additional $39.95 
per return. 

In spite of its overall 
excellence, there were a few things 
about TurboTax we didn't much care 
for. Because we were entering additional 
contractor income, the program twice 
reminded us that we might want to 
consider the (more expensive) Home & 
Business edition. We also saw a couple 
of ads from the Intuit-owned Mint.com. 
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* Home equity line of credit 
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the steps. Being cowards, we mostly 
chose the former route, but we did 
bounce around enough to see that it 
was possible to do so. 

Like TurboTax, H&R Block At Home 
Premium works hard at being easy. It 
includes a right-hand Help and FAQ 
panel that includes Personal Tax Guide 
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and Ask A Tax Question buttons. The 
Personal Tax Guide is truly helpful, 
consisting of straightforward tax info 
and advice, much of it gleaned from IRS 
forms but rewritten so that it's actually 
readable. (Example: If you're a teacher 
wondering if you can deduct the cost 
of travel as educational, the Guide tells 
you that it's not allowable and provides 
an IRS example explaining why.) The 
Ask A Tax Question button connects 
you not to a for-fee service, but to a 
free knowledge base that attempts (not 
always successfully) to make sense of 
your question and provide an answer. 
(Note that the software does include 
one session with an H&R 
tax professional, so your 
consultative options are not 
limited just to the know- 
ledge base.) The system also 
allows access to a series of 
professionally produced 
videos that explain various 
tax topics. 

The program protects 
you from those ugly IRS 
forms, but only if you wish 
to be protected. When ap- 
propriate, a Show Form 
button will allow you to 
view either the entire form 
or just the portion of the 
form for which you're 
currently entering data. Using the for- 
mer feature, you can fill in the form 
itself, rather than answer the program's 
guided questions. 

H&R Block At Home Premium is 
complete, readable, informative, and 
understandable; a minimum of legal 
gobbledygook makes for a pleasant (these 
things are relative, after all) experience. 
When it does have to call your attention 
to some missing data or a possible 
discrepancy, it does so in a helpful 
fashion: Explaining why it's question- 
ing an amount we entered, the program 
prompted, "The amount in box 3 is 
usually more than the amount in box 1 , if 
box 12 contains 



In the end, there wasn't much we 
didn't like about H&R Block At Home 
Premium: It allows access to a bit more 
of the nuts and bolts of the IRS forms, 
if and when you want that access, but 
also does a good job of protecting you 
from the IRS' stultifying language and 
confusing instructions. 

2nd Story Software TaxAct Deluxe 

As do the other applications we 
examined, TaxAct Deluxe uses a tabbed 
interface and guides you from one tab to 
another in a predetermined order. Also 
like the others, the program allows you to 
jump from one tab to another, and from 



can even expand the form to take up the 
entire screen and enter all of the info 
directly onto the form. 

Like the other packages, TaxAct pro- 
vides a right-hand Help panel. This one 
includes a Tools tab that allows access 
to various calculators and wizard-like 
"assistants." It also provides context- 
sensitive help links, including links to 
well-produced animated video tutorials. 
(These are Flash-based, so don't plan on 
viewing them on your iPad or iPhone.) 
The Help panel also allows access to the 
actual IRS instructions relevant to the 
current form. 
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one task within each tab to another. 
Most of us will let the system guide 
us: After all, we're using these packages 
because we need the extra guidance, 
right? Still, it's good to know that 
we can control our path through the 
process, and also that, at least until we 
file our return, we can jump back in and 
change data where necessary. 

Like the H&R Block application, 
TaxAct will protect you from those scary 
IRS forms, if you wish to be protected. 
On the other hand, if you'd like to see 
the portion of the form on which you're 
currently working, you can view it and 
enter info on the form itself if you like. 
If you're an especially hardy soul, you 



Our Take On Taxes 

We asked tax expert Linda 
Steele about programs such 
as these. Steele, a CPA and 
former Deloitte & Touche tax 
accountant, says that PC-based 
tax apps are a great fit for most 
of us. "Really, they're perfect 
for everyone who's unfamiliar 
with the tax laws because 
they keep things simple and 
nonthreatening. The only time they're 
a problem is if you actually know 
something about the tax laws, in which 
case they can get in the way." 

And that's it in a nutshell: Most 
of us are in fact unfamiliar with and 
intimidated by the tax laws and the 
IRS forms. A buffer is exactly what we 
want, and all three of these apps do the 
job admirably. If we had to pick our 
favorite, we'd go with TurboTax, but 
H&R Block At Home and TaxAct run 
a very close second and may in fact be 
preferred by those who occasionally 
want just a little bit less of a buffer. 

by Rod Scher 
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One Setup 

EasyRail™ Technology 
Provides Maximum Power 

Unique, continuous EasyRail™ technology 
enables you to maximize available power and 
make set-up easy. Stack numerous power-hungry 
components, such as your GPU, CPU and other 
components, without fear of crashing. It's also a 
perfect solution for hardcore gamers. 
The world's only PSUs with EasyRail™ 
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For special buying tips. 
Text 'scan' to 43588 
or go to www.getscanlife.com 
on a mobile phone for free app 
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See for yourself, the choke is Easy. 
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Nuance Dragon NaturallySpeaking 11 Premium 



Various permutations of Dragon 
NaturallySpeaking have been around 
since the late 1990s, but only recently has 
the technology underlying the product 
advanced to the point where we could 
say this about the newest version: This is 
awesome. It works. You want it. 

Dragon NaturallySpeaking 11 Premium 
gives you complete control of your Windows 
computer and of the apps that run on it. 
Sure, you can dictate text — and Dragon will, 
after some minimal training, convert that 
dictation almost flawlessly, entering it into 
just about any app. 

But the newest version of Dragon also 
makes it easy to control the applications and 
even Windows itself: Want to change the 
spelling of "Windows" in a document to 
"Windoze"? Say, "Select Windows." Dragon 
selects every instance of "Windows" and 
numbers them; then say "Spell that," and 
the program lets you change the spelling 
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of any or all instances. Looking for info on 
blade servers? Just say, "Search the Web [or 
a specific search engine] for blade servers." 
Dragon will open your browser (if necessary) 
and enter your search term. 

Of course, none of this clever func- 
tionality would do you a whole lot of good 
if the system did not accurately recognize 



Dragon NaturallySpeaking 11 Premium 

$199.99 
Nuance 
www.nuance.com 



your speech. But it does. It's eerily accurate, 
in fact, and with only about five minutes' 
training (compared to the 15 minutes 
required by earlier versions). And if you're 
using a voice recorder while away from your 
PC, no problem: Dragon lets you create 
and export multiple voice profiles for use 
with approved recording devices or multiple 
computers, or if multiple people will be 
dictating into one PC. 

If you have occasion to dictate doc- 
uments, emails, memos, and the like, 
you won't be disappointed; Dragon 
NaturallySpeaking 11 Premium is worth 
its premium price. ■ 

by Rod Scher 



Axonic Lookeen 2010 Professional 



Google Desktop Search, Windows 
Search, and Copernic Desktop Search 
have all flourished because "searching is 
easier than filing." And when you have 
thousands of files and tens of thousands of 
emails hanging around, it's easy to see how 
this argument makes sense. Microsoft's 
Outlook, however, seems especially prone 
to letting you save emails (and tasks, and 
appointments) that are tough to find, even 
with a built-in Search feature, because 
its search results generally lack context 
and filtering the results takes too long to 
keep up with your thinking. Lookeen 2010 
Professional solves this problem (and others), 
though it doesn't exactly look attractive. 

Lookeen adds a new toolbar to your 
Outlook window, along with a Taskbar 
Tray icon. From either spot, just type in 
something you're looking for (some words 
from an email or someone's name) and a new 
window instantly pops up with email headers 
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and dates on the left and the email's contents 
on the right. Simply moving the mouse over 
the headers instantly displays the message's 
contents — no clicking or waiting required. 

This may not seem earth-shattering, 
but contrast this to seeing a list of results, 
clicking one, waiting a beat for it to appear, 
reading it and not finding what you're 
looking for, clicking something else, waiting 
for another beat, and so on. In other words, 



Lookeen 2010 Professional 

$39.80 
Axonic 
www.lookeen.net 



it not only finds results fast but also 
lets you scan through the results fast. It 
makes a big difference. 

Lookeen manages this by generating 
and updating its own index in the 
background, though we never noticed 
a slowdown when it was working. 
The Lookeen Window looks a little 
dated and out of place against Outlook 
2007 or 2010, especially in Windows 7's 
Aero desktop. There's a compatibility 
glitch with the 64-bit version of Outlook 
2010, too. But for searching through 
thousands of messages, we know of 
nothing better or faster. 

by Warren Ernst 
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Paragon Hard Disk Manager 201 1 Suite 



Paragons hard drive management suite 
includes some basic functionality 
that would be useful for newbies (drive 
backup, defragment, etc.), but it's really 
aimed at techies. Paragon Hard Disk 
Manager 2011 Suite includes a library 
of drive-related utilities, some simple and 
straightforward and some complex and 
potentially dangerous in the hands of 
a neophyte. 

Obviously, the suite will handle all 
the day-to-day stuff: You can back up 
selected files, a specific partition, or an 
entire drive; wipe or defrag a drive; create 
recovery discs; and clone a drive or a specified 
partition. This is all stuff that other utilities 
handle pretty well; the advantage here is that 
Paragon has gathered all of the tools in one 
place and provided an elegant UI that makes 
them accessible and easy to use. 

But Paragon Hard Disk Manager 2011 
Suite also provides some more advanced 




functionality. Unless you're a reseller or 
technician, you'll rarely need these tools, but 
when you need them, you really need them. 

The advanced tools include sophisticated 
features, including tools that let you create, 
format, delete, undelete, hide, or unhide 
a partition; label a partition as active or 
inactive; change drive letters or labels; and 
convert file systems. You can also merge 



Hard Disk Manager 2011 Suite 

$49.95 

Paragon Software Group 

www.paragon-software.com 



partitions to consolidate disk space, or 
redistribute a volume's free space. 

There's also a migration tool that can 
move Windows from a regular hard drive 
to an SSD (even one of a smaller capacity 
than the source drive), and a P2P Adjust 
option that lets you plug an OS drive 
from another system into a PC and 
adjust that drive's OS to the new hardware; 
thus, you can quickly and easily migrate 
both a drive's OS and its other data. 

If you occasionally find yourself with 
complex drive-management needs, 
Paragon Hard Disk Manager 2011 Suite 
can help you address them. 

by Rod Scher 



Easypano Panoweaver 7.0 



Back in the day, if you wanted a 
simple, relatively affordable way to 
create a realistic 3D panorama "tour," 
your options were . . . well, QuickTime 
VR. Now, there are plenty of pano tools 
available, and Easypano Panoweaver 7.0 
looks like one of the best. 

Conceptually, creating a panorama is 
simple: Take enough wide-angle digital 
photos to constitute a 360-degree view. 
Use a good tripod, so there's no "wobble" 
or vertical displacement from one image 
to the next. Make sure there's a bit of 
overlap to each pair. Then, use software 
to "stitch" the images together. The software 
then renders the composite image in some 
usable form: Flash, QTVR, etc. 

Panoweaver stands out in its ease of use, 
its sophisticated handling of the stitching 
process, and its multiple output options. 

To get started, initiate a project and 
import your images. (The more images 




Panoweaver 7.0 

$99.95 

Easypano 

www.easypano.com 



you use, the more seamless your pano will 
be, but too many images can complicate 
the stitching process. Using eight or 10 
good images seems to work well.) At that 
point, you can just click the Stitch icon 
and hope for the best. You might find 
that auto-stitching works perfectly; click 
the Preview Panorama icon to see how 
your panorama turned out. If you like 



it, click the Publish icon and save the 
pano as QTVR, SWF, or some other 
usable format. 

You'll likely have to adjust your images, 
though, and this is where Panoweaver 
shines. You can adjust image alignment 
by indicating the matching points in each 
one; knowing where duplicate portions of 
the image lie, the system can do a better 

job of stitching. 

If you're thinking about building a 

3D tour for a DVD or Web site, take a 

good look at Easypano Panoweaver 7.0. 

Considering its sophistication and power, it's 

remarkably easy to use. ■ 

by Rod Scher 
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As The World Turns 

Open Source & The Tech Wars 



Can we just surrender already and 
admit that Linux lost the desktop 
OS war? I mean, come on; it's never even 
been close. Sure, there was that endearing 
attempt to foist Ubuntu on unsuspecting 
netbook users a couple of years ago that 
nudged usage upward for a minute, but 
on the whole, Linux has never really 
pushed beyond a 1% share. 

Desktop OSes 

It's not even really a competition to 
speak of. The top three spots in desktop 
OS market share belong to Windows — 
including one version from about a decade 
ago that the company stopped supporting 
because it got too old and another version 
that was panned far and wide — and 
No. 4 isn't even close. Altogether, according 
to StatCounter (gs.statcounter.com), 
Windows XP (48.61%), 
Win7 (28.01%), and Vista 
(14.92%) currently gobble 
up 91.54% of the market. 
Apple's Mac OS X owns a 
paltry 6.59%. Linux comes 
in at 0.75%, leaving 1.12% 
for "other." That's right, 
Linux owns less market share 
than "other." 

Mobile OSes 

Winning on the desktop, 
though, is somewhat less 
relevant today than it was 
several years ago. The world 
is going mobile, and although 



the desktop operating system is by no means 
going extinct any time soon, more and more 
of us are relying on our mobile devices to 
communicate and compute. 

In North America, iOS is still the 
dominant platform with 36.56% of the 
market, a resurgent BlackBerry OS comes in 
second at 25.28%, and Android continues 
its charge upward at 24.99%. The rest of 
the field shares the dregs; Symbian OS 
accounts for 4.98%, "unknown" has 3.06% 
tied up, "other" seems to have 1.92%, 
Samsung's bada is at 1.92%, PlayStation 
(really?) occupies 0.7%, and webOS sneaks 
in at 0.59%. 

Microsoft doesn't even crack the chart, 
although we suspect Windows Mobile 
does account for a few percentage points 
somewhere in the "unknown" or "other" 
sections. Of course, the company effectively 
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shut down and restarted its mobile offerings 
with the release of Windows Phone 7, so we 
expect to see a bigger share from Microsoft 
in the near future. 

The stats show a precipitous drop for 
iOS that dovetails with Android's rise; even 
BlackBerry OS, which exploded from 2008 
to 2010, lost ground in 2011. Although 
currently they're on mostly equal footing, 
in 2010, BlackBerry OS was at 29.01% 
compared to Android's 17.18%, and they're 
trending in different directions. What a 
difference a year makes. 

iOS is currently king of the hill, and 
Windows Phone 7 will no doubt make a 
surge at some point. (Nokia's recent 
partnership with Microsoft to use Windows 
Phone 7 on its devices, mostly supplanting its 
Symbian OS, will certainly have an impact.) 
RIM seems to toy with the idea of open 
source, but BlackBerrys are yet 
closed. However (excluding 
the "unknown" category), 
the rest of the mobile OSes 
in the StatCounter group are 
all open source. Combined, 
the open platforms make 
up 33.18% of the market, 
which puts it within shouting 
distance of iOS and actually 
surpasses BlackBerrys market 
share. More importantly, both 
Android and Symbian are 
trending upward (although 
Symbian's growth is far 
slower), while both iOS and 
BlackBerry are headed down. 
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In North America, iOS is still the dominant platform with 36.56% of the 

market, a resurgent BlackBerry OS comes in second at 25.28%, and 

Android continues its charge upward at 24.99%. 
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Web Browsers 

Microsoft's dominance in 
the OS market led to Internet 
Explorer being the most- 
used desktop Web browser, 
but that's starting to change. 
Yes, Internet Explorer is still 
the undisputed champ at 
45.83% market share, but 
that number has been in 
steady decline for years. In 
fact, since 2008, IE's share has 
plummeted from 67.92% to 
its current state. 

Mozilla's Firefox has been 
creeping up on IE for years 
and now stands at 30.62% 
market share, but Google's 
Chrome browser has steadily 
and quickly gained ground 
since its launch in late 2008; 
Chrome now claims 15.9% 
market share. Apple's Safari 
comes in fourth at 5.1%, 
and Opera, whose growth 
seems fairly stagnant over 
the last few years, rounds 
out the top five at 2% 
market share. 

Other than Safari, IE's 
competitors have one thing 
in common: they're all 
open-source Web browsers. 

Lumped together, Firefox, 

Chrome, and Opera occupy 
48.52% of the desktop browser market, 
which puts them on even footing with 
IE's 45.83%. 

(Perhaps befitting its parent company's 
role in tech these days, Safari disrupts 
things a bit. Without Safari, open- 
source browsers claim a bigger chunk of 
the market than proprietary ones; with 
Safari's numbers included, the proprietary 
browsers still claim the majority share, 
albeit not by much.) Regardless, one can 
clearly see the direction the browser market 
is heading. 

The New Tech Wars 

The desktop wars are over, and the 
tech world is moving on to new territory. 
Always-on Internet connectivity has 
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gone from an impossibility to practically 
a must-have in less than a decade. 
Telecoms are slowly rolling out 4G 
service, and even dumbphones have 3G 
capabilities. The computing power of 
a good smartphone today rivals that of 
a mid-range notebook from just a few 
years ago. 

Many can't remember the last time 
they bought software on a disc; for that 
matter, optical drives are vanishing from 
some new notebooks because you can 
download, stream, or access local media 
without ever needing one. (Speaking of 
software, when was the last time you 
actually paid for an application [other 
than those in app stores] because you 
couldn't find a free equivalent that 



offered the same features 
as the proprietary version?) 

A big part of going mobile 
is connecting more to the 
Web, which we do a great 
deal— cloud and Web 2.0 
applications, email, social 
media, and more have us 
online more often than not. 
Thus, the Web browser is a 
major part of our computing 
experience, and if Google 
finds success with Chrome 
OS and generates successful 
copycats, desktop operating 
systems as we know them 
could conceivably be on the 
way out. 

And as we go more mo- 
bile, it appears that open- 
source projects are leading 
the evolution (or revolution, 
however you want to see it). 

Speaking Of Tablets . . . 

The mobile OS market 
will no doubt be changing 
dramatically in the coming 
years as tablets proliferate. 
Apple got a nice jump on 
everyone with the iPad, 
but tablets are hitting 
store shelves in droves, 

and which OS they use — 

be it Android, a derivative 
of another mobile OS, their own 
homegrown OS, or something else — as 
well as the success of the respective 
hardware will change everything once 
again. Products like Chrome OS and 
MeeGo (whose future is currently 
tenuous) will also have a bearing on 
the mobile OS market; however they're 
implemented (and categorized). 

However, if the current trends in 
computing are any indication, open- 
source platforms and software are 
making the new wave of tech wars very 
interesting indeed. ■ 

by Seth Colaner 
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Stop Following Me, Part 1 



Digital advertising's ability to track 
users' online activities and target 
them with ads based on past browsing 
behavior has always been controversial. 
Rather than regulate online advertising, 
the Federal Trade Commission's urged 
the digital marketing industry to create a 
self-regulatory mechanism for revealing to 
consumers when they are being tracked 
online and offer easy ways to opt out or 
manage this data. Meanwhile, Web browser 
developers are also contributing, adding 



Registry Tip 
Of The Month 

A classic tip for streamlining your back- 
ground processes is to turn off the constant 
disk space checking that Windows 7 per- 
forms. With massive hard drive sizes now 
standard, running out of space on a hard 
drive is less of an issue than it once was 
(unless you're using an SSD for your OS). If 
disk space isn't a worry for you, go to the 
following Registry key: HKEY_CURRENT_ 
USER\Software\Microsoft\Windows\ 
CurrentVersion\Policies\Explorer. Right- 
click to create a new DWORD. Name the 
Value "NoLowDiskSpaceCheck" and 
set the value to 1. 



new privacy management features 
in their upcoming software. 

Because online privacy has 
become such a sensitive issue 
and because the field is changing 
so rapidly, over the next two 
months, we turn our attention 
to the recently introduced tools 
for taking control of the way 
marketers use your data. This 
month, we focus on online 
resources for personal identity 
management in the digital mar- 
keting world. 
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Look For The Privacy Label 

In late 2010, a consortium 
of advertising and business associations 
(including the Interactive Advertising 
Bureau and Better Business Bureau) 
rolled out a new ad labeling and opt-out 
technology that tagged behaviorally targeted 
ads with a new "Advertising Option" icon. 
The icon pops up on certain ads to inform 
the user that his past online behavior 
triggered the appearance of this particular ad 
from a given ad network and it allows him 
to opt out of further tracking and targeting. 
Many (60 as of this writing) of the major 
ad networks and ad agencies in the United 
States have signed on to this initiative, 
accessible at www.aboutads.info. 



Microsoft offers a series of downloadable "Fix it" tools that can 
troubleshoot and adjust privacy settings in Internet Explorer. 



Windows Tip Of The Month 

With little fanfare, Microsoft has been releasing a set of online troubleshooting tools for Windows 
users. The Fix it Solution Center ( support.microsoft.com/fixit ) interacts directly with your PC 
through a series of downloadable troubleshooting programs that target specific problems. 

As we saw in the solution for Internet Explorer security, the Center can run diagnostics on your 
local PC to identify and fix common problems. The process is self-explanatory, but simply click 
one of the top-line products from the Microsoft suite, such as Windows or Office, and narrow 
down your problem in the "Select A Problem Area For . . ." box (#2) and the resulting pop-up box 
that appears to its right. The available diagnostics tools appear below. 



To see what networks are tracking you, go 
to www.aboutads.info/choices to scan your 
browser. Clicking a network name reveals 
more detail about what that network does. 
Check the boxes next to any network you 
want to opt out from and click Submit Your 
Choices. Clicking "Choose All Companies" 
will opt you out of all of them at once. 

It's important to understand the limits 
of opting out, however. This process merely 
plants an "opt-out" cookie in your browser 
that tells the relevant ad network(s) not to 
target behavioral ads to you when it sees 
your browser. The ad network can still 
collect data from the browser to do things 
such as cap the number of times you see the 
same ad or target ads to you geographically. 
Also, an opt-out cookie itself can be cleaned 
from your browser by cookie removal tools, 
so don't consider this a permanent fix. 

Opt Out In A Flash 

Flash cookies are a different animal 
from the standard browser-based tracking 
cookies mentioned earlier. These tracking 
tools live within the Flash program that 
plugs into browsers. In order to see which 
sites are storing information on your PC 
via Flash, go to www.macromedia.com 
/support . Click Adobe Flash Player and 
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3 Hints and Tips 



then click Flash Player Settings And Help. 
Finally, click Website Storage Settings 
Panel; the online tool here is an actual 
live look into your Flash Player Settings 
Manager. You can highlight specific sites 
in the list and eliminate them from the 
list. Keep in mind that some sites store 
helpful information, such as gameplay 
progress and personalization settings. 

While you are in your Flash Player 
settings, click the Global Privacy Settings 
tab to tell the Player whether you want 
Sites to Always Deny access to your 
PC's camera or microphone or just ask 
permission first. You can also go to the 
Website Privacy Settings tab to change 
camera/mic access settings for sites you 
have previously allowed. 

Internet Explorer's Quick Fix 

For Internet Explorer users, Microsoft 
actually has a downloadable tool that will run 
a basic set of checks on your IE installation 
to diagnose defective add-ons, check the 
phishing filter and pop-up blocker, and reset 
security settings to recommended levels. The 



This new icon from a coalition of advertising 
groups is supposed to signal to users that 
behavioral targeting is being used to serve 
them the ad they see on a Web page. 



tool also optimizes other performance aspects 
of IE. This is one component of Microsoft's 
Fix it service. (See this months Windows Tip 
Of The Month.) 

Go to support.microsoft.com/mats 
/ie performance and safety to download 
and run the tool directly from the browser 
window. Run the program file Mats_Wun 
.ieperformance.exe and give it the necessary 
permissions. After it downloads and runs, it 
will give you the option to detect problems 
and apply the fixes automatically or to let 
you select them. Choose the latter. In the 
results window, click the Detailed Report 
item in the lower left and you will get a 
list of items the program checked, with 
pop-ups explaining each of the features. 
Keep clicking Next to make the changes 
you chose. 
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Google Analytics 
Quantcast 
Federated Media 
OpenAds 
Doubleclick 
Tacoda 

Advertising, com 
Facebook Connect 
ValueClick Mediaplex 
Tynt Tracer 
DoubleVerify 



Online tools such as Ghostery can show you 
what cookies and Web tags are being applied 
to your browser on every page you visit. 




The Ghostery In The Machine 

The number of sites and ad networks 
that some of the previously mentioned tools 
detect on your system is likely just the tip 
of the iceberg. At most major media sites, 
up to 20 or more cookies and tracking tools 
will meet your browser when it arrives. 
Because publishers rely on many different ad 
networks and ad servers to deliver targeted 

advertising, many third parties 

(and their technology partners) 
plant trackers on your browser. 
Ghostery is one of the best 
ways to force these sites to be 
transparent about its advertis- 
ing relationships. 

Download the tool for Fire- 
fox, Safari, IE, or Chrome at www 
.ghostery.com/download . Once installed, 
the tool will track the trackers, and it will 
block them in most instances. (Blocking 
support for Chrome is currently listed as 
experimental. Ghostery should block 
detected scripts in IE, Firefox, and Safari.) 
When you visit any site, it will expose in a 
pop-up window all of the non-Flash trackers 
it detects. If you click the Ghostery icon 
in your toolbar, it will give you a detailed 
breakdown of the companies involved and 
links to deeper descriptions of the kinds of 
tracking they do. 

What Does Google Know? 

Google arguably tracks more online users 
than any other entity. The Web search giant 
not only owns and runs the DoubleClick 



ad serving system but also partners with 
millions of sites to serve Google ads next to 
content. In other words, Google has been 
following you for a while. 

But, in recent years, Google initiated a 
way for its users to see exactly how the site 
profiles them in order to target advertising. 
This is called Google Ad Preferences (www 
.google.com/ads/preferences ). The site will 
show you the content categories Google has 
tagged you with. It even lets you remove 
or add interest categories. You can also just 
opt-out altogether. 

Microsoft and Yahoo! offer similar 
capabilities. Yahoo! calls its tool Ad Inter- 
est Manager ( info.yahoo.com/privacy/us 
/yahoo/opt out/targeting/details.html ). And 
Microsoft Advertising s controls are located at 
choice.live.com/advertisementchoice . 

Next month, we look at browser 
settings that help guard privacy, as well 
as the latest releases from Google and 
Microsoft that attempt to control your 
data at the browser level. ■ 

by Steve Smith 
INFINITE LOOP 

She Works Hard For 
The Microsoft Points 

This one goes out to all the parents whose 
kids have ever racked up several hundred 
dollars' worth of texts and/or ringtones. 
Across the pond, Dawn Jordan was left 
with little choice but to get a second job 
to cover the £1 ,082.52 in Xbox Live- 
associated purchases 11 -year-old Brendan 
inadvertently tacked on to her credit card. 
When confronted about the not insignificant 
sum, little Brendan could only offer up, 
"Sorry, mum, but I had to come up with an 
answer to my American friends' 'Don't Tread 
on Me' Warthog custom wrap." 
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Zalman's 'Composite Heatpipe" features a "Sintered Metal 
type wick, resulting in outstanding capillary pumping 
performance, and a high thermal conductive design 
of "Axial Grooves" which increases the heat transfer 
rate by 50% compared to ordinary heatpipes. 
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Building Linux, Part 2 



This month, we continue our topic 
on building your own Linux kernel, 
covering building, installing, and running 
your new kernel. With these two columns 
in hand, you'll be able to install any version 
of Linux you want. No longer will you have 
to wait for your Linux vendor to upgrade to 
get a feature you might want. This ability to 
control your own fate is what makes Linux 
so powerful. 



window. This step actually completes 
pretty quickly, because you've already 
built and installed the modules. 

Makin' Copies! 

Before you can use your new, built 
kernel, you need to install it. As it turns 
out, though, installing a new Linux 
kernel is no more complicated than 
copying a file from one location to 



openSUSE 
your Linux 



Build The Kernel 

If you've followed everything 
from last month's column, you 
should now have a copy of the 
Linux kernel configured to your 
liking. But source code is really 
only useful for programmers, 
so you'll want to turn it into 
usable binaries. Because of the 
Linux kernel's modular nature 
and the complexity of the kernel 
itself, there are hundreds of ker- 
nel modules. To compile them 
into something usable, from a 
Terminal window, go to the 
directory with the configured 
source tree and type make 
modules. Be advised that this can take 
a while, based on the sheer number of 
kernel modules. 

After the modules are built, you have 
to install them into where the kernel 
will expect to find them, so type make 
modules_install in the Terminal window. 
This will copy all the modules for the 
kernel you're building into /lib/modules/ 
linux-kernel-version, where linux-kernel- 
version is the Linux kernel you're building. 
So, if you're building Linux kernel 
2.6.35.10, the modules will be placed in 
/lib/modules/2.6.35.10. 

Now you've built the modules of the 
Linux kernel and installed them, but you 
still haven't built the kernel itself. To do 
that, type make bzlmage in the Terminal 



compiled kernel image, just use a different 
file name. For example, if you just built 
the Linux 2.6.37 kernel, you install the 
new kernel by typing cp arch/x86_64/ 
boot/bzlmage /boot/bzImage-2.6.37. 
Or, if you built the new kernel on Jan. 
1, 2011, you could just as easily type 
cp arch/x86_64/boot/bzImage /boot/ 
bzImage-01012011. You can name the 
Linux kernel whatever you want, so you 

can organize the kernel images 

however you want. 
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provides a GUI to modify the selection of bootable options for 
installation. 



another. From the command prompt, 
you can install the kernel by typing in 
something as simple as cp arch/x86_64/ 
boot/bzlmage /boot/bzlmage if you're 
running a 64-bit Linux kernel. If you're 
installing a 32-bit Linux kernel, you need 
to change "x86_64" to "i386." 

The more observant readers will 
notice that the above copy command 
will overwrite any existing "/boot/ 
bzlmage" file. This would therefore make 
it impossible to have multiple Linux 
kernels installed at the same time. But 
that's where the modular nature of not 
only the Linux kernel, but also its file 
structure, is so beneficial. If you already 
have a file in the /boot directory named 
"bzlmage," when you copy the newly 



Handle With Care 

If you're trying several different 
variants of the same Linux kernel 
version, you'll need to take some 
additional precautions. Suppose 
you wanted to try out different 
features in the Linux 2.6.37 kernel. 
Along with keeping the file names 
of the kernel image different, you'll 
also need to preserve the /lib/ 
modules/2.6.37 directory structure 
for each variant of the kernel you 
build. As you toggle different 

features, different modules will 

be built differently, so, naturally, 
the contents of /lib/modules/2.6.37 would 
change. Along with keeping your bzlmage 
file names separate and distinct, you'd need 
to keep the directories separate and distinct, 
as well. 

In addition to building the kernel, the 
make bzlmage command will also create 
a file named System. map. The System 
.map file is mainly used for debugging 
purposes in the event that the Linux ker- 
nel encounters an unexpected problem. 
Anybody familiar with Windows' BSOD 
knows that it usually gives a DLL and 
hexadecimal memory location where the 
error occurred. That DLL file 
name and hexadecimal 
memory location is 
the result of Windows' 
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own implementation of Linux's 
System.map file. 

This file also needs to be 
copied to the /boot directory, 
like the kernel image. So, from 
the Terminal window, type cp 
System.map /boot/System 
.map. The System.map file is 
used by the Linux kernel to look 
up variable and function names 
in the kernel, with a memory 
location. This file is very closely 
associated with the kernel that 
it was built with. So whatever 
naming convention you choose for the Linux 
kernel's file name, the System.map file name 
should follow the same naming convention. 

Boot Considerations 

Even with a Linux kernel image and 
its corresponding System.map file, you're 
still not quite ready to boot Linux. When 
the computer starts up, it needs to know 
which version of Linux to use. Many 
versions of Linux present a user with a 
list of bootable configurations during 
boot up. The user makes the selection 
(or a certain amount of time elapses) and 
whatever the user selected boots up. 

Once the user chooses a version of 
Linux to boot, the selection program 
will first launch a mini version of Linux. 
The reason why there's a mini version 
of Linux is to take care of all boot-level 
issues, such as hard disk drivers, network 
card drivers, and so on. In the Linux 
world, this mini version is known as the 
initial ramdisk, or initrd for short. When 
you choose a Linux version to boot, 
the selection program runs the initrd 
associated with your choice. That initrd 
image has just enough to launch the 
actual version of Linux you want. When 
building your own version of Linux, you 
will also need to create the corresponding 
initial ramdisk. 

To create the initial ramdisk, simply 

use the command mkinitrd. There isn't 

a single mkinitrd program, so each 

vendor has created its own program 

or script to create the initrd file. 

Because of this, although these 

programs all share the same name, 



File Edit View Terminal Tabs Help 
vmsusell: /home/j jung # cat /etc/SuSE-release 
openSUSE 11.1 (1586) 
VERSION =11.1 

vmsusell: /home/j jung # uname -a 
Linux vmsusell 2.6.35.8 #1 SHP Thu Jun 12 26:15:14 PDT 2008 x86_64 x86_64 x86_64| 

GNU/Linux 
vmsusell: /home/j jung # 
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Even though the system files say we're running one version of Linux, we're 
really running a newer version. 



they all have their own options. Generally, 
all of the mkinitrd programs will mini- 
mally want to know the path to the Linux 
kernel and the path to the initrd file to 
create. Some mkinitrd programs will 
want to know the path to the System 
.map file, while others will want to know 
the Linux kernel version. 

After you've created the initrd file for 
your newly built Linux kernel, you're now 
ready to make it available at boot time. 
Do this by modifying the text file /boot/ 
grub/menu. 1st as a privileged user. The 
menu. 1st file contains configuration data 
that is used to create the list of bootable 
options the user sees when Linux first 
boots. Any line that begins with a pound 
sign (#) will be treated as a comment, 
and everything else is configuration 
information. Some Linux distributions 
will provide a tool to help you modify the 
menu. 1st file safely, if you're worried about 
modifying it directly. 

The easiest way to add your newly 
built kernel to the boot selection is to 
make a copy of an existing Linux kernel 
entry. In particular, you'll want to copy 
the title, root, kernel, and initrd lines, 
and then just edit the values to match 
your new kernel. Change the title value 
to indicate it's your new kernel and adjust 
the file names on the kernel and initrd 
lines. Save the changes, and your new 
kernel is ready to use. 

The next time you boot your machine, 
you'll see the custom-built Linux kernel 
in your list of bootable 
options. Choose it and you'll 
boot into your custom-built 
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Linux kernel with the options 
of your choosing. And if you've 
kept the kernel image, System, 
map, and initrd files for your 
previous versions of Linux, you 
can simply reboot back to an 
earlier version. 

To be sure, there are lots of 
potential pitfalls in building 
a Linux kernel, and going 
over them are easily beyond 
the scope of the column. On- 
line communities for your 
particular flavor of Linux make 

a good starting point if you run into 

any idiosyncrasies. I 

by John Jung 
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Detroit Mayor 
Inexplicably Passes 
On Robocop Statue 

Some people have no appreciation for the 
classics. Recently, Dave Bing, the mayor of 
the Motor City, rejected a plea on Twitter 
to fashion an official statue of the iconic 
cybernetic gendarme within his fair city. 
Although the "movement" apparently 
originated from nothing more than some 
random dude firing off the suggestion to 
Bing, that shouldn't discount its merit. It's 
not like Detroit has too many other cinematic 
spokespeople, and the citizens of the 
Internet, at least, seem to agree: An online 
drive has successfully raised 
the $50,000 necessary to 
immortalize the robotic 
likeness of Peter Weller 
(pending City 
Council approval 
of course). 
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Yeah, we know you have blogs to post, video to encode, reports to write, and code to compile. We do, 
too, but you have to take a break once in a while (and maybe blow some stuff up). That's why each month 
we give you the lowdown on what to expect from the latest interesting PC and console games. 



m\ 



In Space No One Can Hear You Startle \ y\ 
-by Dr. Malaprop V\ 

$59.95 (X360, PS3, PC) • ESRB: (M)ature • Electronic Arts • deadspace.ea.com V 



It's been two years since the original Dead Space, 
and the time is right for a sequel. Dead Space is to 
"Alien" what Dead Space 2 is to "Aliens." You're now 
in a populated city vs. the stifling confines of a planet 
mining ship. Dead Space 2 looks like a survival-horror 
game and plays that way on the harder difficulties 
because you need to strategically manage weapons 
and ammo. However, you can also play it as a more 
action-oriented game on the easier levels, which 
include ample ammo. 

When the game begins, we find mining engineer 
Isaac Clarke in the psych ward of Titan Station. The 
trials from the planet-cracking USG Ishimura and 
the death of his girlfriend on that ship have taken 
a toll on Isaac's mental health. Isaac seeing things 
that aren't there (or are they?) keeps you guessing as 
he discovers that Titan Station, located on Saturn's 
largest moon, is overrun by Necromorphs, which he 
believed were destroyed on the Ishimura. 

Dead Space 2 launches with intensity as a con- 
fused and weaponless Isaac fights for his life. Your 
path through the game is linear as narrative unfolds 
and you unlock weapons and gear. Most situations 
you encounter involve walking into a room or hall- 
way, getting sealed into the area, and then fending off 
creatures. Clearing the area of monsters, puzzles, and/ 
or a combination of both lets you move forward. 

Players of the original Dead Space will recognize 
the laser guide that illustrates where you need to 
go. Also back are the automated kiosks to sell/buy 
spoils/equipment/weapons and workbenches for 
upgrading weapons and gear. Additionally, save 
locations are back. 

The plasma cutter returns and is the first weap- 
on we fully upgraded because of its efficiency in 
horizontally or vertically separating limbs from 



game, headshots and general bocjy shots tend to 
be less effective than taking monsters apart at the 
seams. Fail and you can be terrified by Isaac's grisly 
death animations. Additional weapons become 
available as you progress, and each features an alter- 
native fire mode. Our second favored weapon is the 
overpowered flame thrower, which you discover later 
in the game. With these two weapons in hand, we 
found little use for the other weapons at the Casual 
difficulty setting. However, you'll have to complete 
the game to unlock the Hard Core mode, which lets 
you have only three game saves. As if the slightly 
easier Zealot mode wasn't challenging enough. 

The quality of narrative delivery in Dead Space 2 is 
improved from that in the original game. The story 
unfolds through a combination of employee logs, 
video messages, and visions from Isaac's altered mental 
reality. Dead Space 2 creates a creepy atmosphere 
and uses numerous plot twists to hold your attention, 
but we started to become steeled to the overuse of 
monster closet gags. Graphics and scripted scenes 
are noticeably better than the original, and the audio 
works effectively to build tension. 

We took about 1 3 hours to complete the game in 
Normal mode, but plan to add hours if you are playing 
the unlockable difficulty levels, where gameplay em- 
phasizes strategic use of resources. There's also a four 
against four (engineer vs. Necromorph) multiplayer 
mode to try. As engineers, you'll have objectives, and 
Necromorph players will do their best to stop you. 
It reminded us of eight-player Left 4 Dead and will 
require more balancing to be more than a novelty. 
All in all, we thoroughly enjoyed playing through 
Dead Space 2 and would have loved having a co-op 
campaign mode to share the scares. — 





$49.99 (X360, PS3); $39.99 (PC) • ESRB: (T)een 
Atari • testdriveunlimited2.com 



Dance Club Racing-by Dr. Malaprop 

One of our earliest experiences in racing exotics was with the 
Test Drive series on the Commodore 64 and, later, on the PC in 
MS-DOS. Having recently come off Need For Speed: Hot Pursuit, 
we were understandably enthused to hear how developer 
Eden Games had made Test Drive Unlimited 2 replete with 
features exciting to any speed-obsessed gearhead. These include 
a massive open-world racing environment encompassing a 
satellite-mapped Ibiza (and another substantial, unlockable 
location later in the game), seamless single- and multiplayer 
modes, exotic car collecting, nearly 2,000 miles of road, and a 
networking and luxury lifestyle wrapper encompassing it all. 
Jump into the game and you'll find a fast-paced arcade-style 
racer with cars modeled nicely inside and out. However, the 
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inclusion of the rich and famous opens up 

overly hip-looking characters who animate 

poorly and spout inane drivel with voice 

acting that tears down any desire to hear 

said in-game characters speak. 

The cars in TDU2 may look good, but 

they don't handle as well as we expected 

after playing the likes of NFS: Hot Pursuit. 

Car collisions felt awkward and stunted, 

and we encountered quite a bit of pop- 
up. The interaction with characters will 

not appeal to everyone, but the leveling 

system, which includes Social, Discovery, 

Competition, and Collection categories, lets 

players reap rewards regardless of a primary 

play style. We were also impressed that we 
had plenty to do after more than 12 
^ hours of play. And the driving is not bad, it's just 

not on par with more focused racing games. 
So if you're looking for a casual and "broad" 
racing experience, you'll find that TDU2 is 
one of the only games to fill that bill. ■ 
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A Traditional D&D-Style RPG 
-by Dr. Malaprop 






$59.99 (X360, PS3); $49.99 (PC) • ESRB: (M)ature 
South Peak Interactive • www.twoworlds2.com 



This sequel to the original dark fantasy RPG from 2006 sets up great expectations but does not fully meet them. 
Two Worlds II is a sprawling, open world with nearly limitless questing outside the primary story narrative, where 
you try to rescue your kidnapped sister from the evil wizard Gandohar. There are teleportation devices located 
throughout the world, letting you accelerate travel between areas so you never get the feeling of time dragging. 

Combat feels nearly Diabloesque, but the magic system is deep and lets you use cards to augment spells. 
The result is an ability to heavily customize your spells. The spells' effects seen on the PC version are especially 
attractive. Additionally, you'll find a lot of loot along the way and can use the robust crafting and alchemy 
systems to get better use from your stash. Breaking down loot to craft usable gear is a welcome feature. 

The controls felt clunky, however; and the introductory tutorial didn't make the in-game systems any 
more intuitive. Poor voice acting is supplemented by an overabundance of cut scenes that we cared 
little about. And while there are a ton of quests, they don't offer much variety and feel repetitive. 

There's a multiplayer mode with eight-player deathmatch and an innovative Adventure 
mode, which is a separate co-op campaign with several instances to play through. Adventure 
mode is like a slice of an MMORPG pie, and we'd like to see other developers look to it for 
inspiration. Two Worlds II feels like an old-school, traditional RPG. 
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KILLZONE 3 

Travel Advisory: Planet Helghan-by Chris Trumble 

$59.99 (PS3) ESRB: (M)ature Sony Computer Entertainment www.killzone.com 



The original Killzone for the PS2 back in 2004 enjoyed incredible 
marketing support and visual design, but due to a snarl of 
technical issues wasn't much fun to play. Audio and visual 
glitches were far more common than they should have been, 
and mediocre controls left players feeling disconnected. 

The technical stuff and the gameplay both improved 
markedly in Killzone 2 for the PS3, and those aspects of 
Killzone 3 are even more polished. Despite the fact that 
the narrative (which has always had loads of potential) 
continues to take a back seat to everything else that's going 
on, K3 is a heckuva lot of fun to play. 

You once again play as Sergeant Tomas "Sev" Sevchenko, a 
heroic member of the ISA forces that invaded Helghan's capital 
in an attempt to capture Helghast leader Scolar Visari and end 
the war. If you played Killzone 2, you know that Sev and his 



unit achieved their goal (sort of), only to find 
that they had in fact touched off a massive 
Helghast counter-invasion — props to 
the dev team at Guerilla for naming the 
Helghast capital city Pyrrhus. 

The second sequel is a sprawling 
adventure made of interesting gameplay 
mechanics, varying environments, and 
astonishingly good graphics and sound. 
Online play options are somewhat limited compared to what 
you get with Xbox's big sci-fi shooter series and at press time 
seemed to require an inordinate amount of hoop-jumpery, 
but once you get rolling the experience is highly satisfying. It's 
obviously still early, but we won't be surprised down the road if 
Killzone 3 is in the conversation for best PS3 game for 201 1. ■ 








It's been two years since the release of LittleBigPlanet. The core game mechanic of LBP2 is 
traditional 2D platforming with added ability to create your own detailed levels. The sequel 
sticks to the same formula as the original but tweaks and improves on everything. Anyone 
who's played the original will notice the similar structure used with LBP2's six themed levels. 

The main platforming game has not changed dramatically from the first game. You'll quickly notice 
that some levels pay homage to popular games, such as Peggie or Araknoid. LBP2's in-game levels were 
created with the supplied user-creation tools, and there are 50 tutorials for you to work through if you 
have plans to create your own levels or games. Like the original, you can publish your levels for other 
gamers to download and play directly from the game. It's also impressive to note that the millions of 
user-created levels have been released for the original title. 

LBP2 is one of the PlayStation 3's strongest and most unique titles 
that doesn't get the high-profile glory typically reserved for the likes of 
Killzone 3 or Uncharted. The whimsy of the gameplay, levels, and audio 
is guaranteed to make you smile. Fit and finish applied to the game is 
impeccable, down to Stephen Fry's dulcet tones in the menu screens. 

The single-player mode is amply entertaining even if you have no interest in 
building. This is a game that developer Media Molecule has fine-tuned and made 
even more robust for creative gamers. If you're one of those with a creative itch, 
then LittleBigPlanet 2 elevates from highly recommend to must-own status. ■ 





When Nesting Dolls Save Lives 
-by Dr. Malaprop 

$1 5 (X360, PS3) • ESRB: (E)veryone • THQ • thq.com 



Developer Double Fine Productions follows up its most recent downloadable 
game, Costume Quest, with a very original, high-quality downloadable treat 
that fans of puzzle and adventure gaming are sure to enjoy. Stacking is set in 
the 1930s and features Russian stacking dolls (matryoshkas) of which you are 
the wee Charlie Blackmore. Charlie's mum and dad are unable to pay their 
debts, and Charlie's siblings are forcibly taken from the family. Only the family 
runt, Charlie, remains. So begins his adventure to rescue his older siblings. As a 
nesting doll, Charlie can jump into larger nesting dolls and inherit their powers 
(belching, breaking up crowds, magic, and so forth). 

Nesting is the game's core mechanic, and sometimes the logic required to solve 
a puzzle can be esoteric. Fortunately, the powerful (and optional) hint system 
prevents you from being left in a lurch. The game features child labor and indus- 
trialism, but these dark themes never overwhelm the lighthearted grandeur of the 
game. The artwork, environment, and ambiance are perfectly suited to the game. 
That, in a nutshell, is Stacking: a game that exudes style and great gameplay. ■ 



$9.99 (PC) • ESRB: (T)een • Paradox Interactive • magickagame.com 



Create To Destroy-by Dr. Malaprop 



At first glance, you may think that Magicka is your standard arcade-style RPG-lite, but look deeper and you'll 
be impressed by a powerful magic management system. As noted, this is Magicka. Thus, you won't find mana 
bars or accumulate skill points to customize your character. 

The game is heavily focused on fast-paced action as you combine elements (Water, Fire, 
Lightning, Earth, Cold, Shield, Arcane, Life, Steam, and Ice ) to create sometimes very 
complex spells. You can combine these elements to create an almost unlimited 
variety of spells to carry into combat. Seeing those spells animate and destroy 
monsters is your reward. 

You're not going to find a consistent narrative, but there's a solid sense of 
humor as you blast the incoming waves of monsters in the Campaign mode, 
which supports as many as four co-op players. The Challenge mode is also available 
to four players but has your party taking on wave upon wave of monsters. Think 
Gears Of War's Horde mode. The game has some bugs; however, the developer 
is patching them quickly. Magicka is a lot of fun for only $10. ■ 



ilbmil 



Little Big Safkas 




Uiy J""W A/|/}//]nmn $10(X360) ESRB: (E)veryone Microsoft marketplace.xbox.com 



This light-hearted platform puzzler brings 
to mind LittleBigPlanet with a much smaller 
scope. However, ilomilo does bring its own 
personality to bear with a charming graph- 
ical style, entertaining animations, and a 
super soundtrack. 

Each level is a set of cubes with almost 
cloth-like texture. The cubes are laid out in 



a 3D space, and, as the player, you need to 
rotate the world and think through how 
you'll bring about the reunion of these two 
best-friend safkas known as ilo and milo 
located on different cubes. To complete a 
level, both characters need to end up on 
adjacent cubes. Success is rewarded with a 
cheerful little dance. 



Moving your safkas around while exploring 
a level reveals special blocks, which ilo or 
milo can pick up and utilize to fill gaps and 
expand across precipices. The blocks are tools 
to be utilized on multiple planes as you spin 
the world, search for collectibles, find other 
safkas (which unlocks bonuses), and bring 
two old friends back together again. ■ 
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et's Make 

Deal 

A New Breed Of Sites Creates Bargain Mania 




The Internet has ushered in many new 
innovations, from search engines 
to the social graph. But the eternal lure 
of retail discounts, the appeal of the 
deal, surely is not a digital invention. 
Yet, when you marry the tried-and-true 
merchandiser's art of the "loss leader" and 
"limited-time offer" with email you have a 
new powerhouse in the digital economy. 

Daily deal providers such as Groupon, 
LivingSocial, and Gilt City have given 
birth to a category of deep discounting 
buying "clubs" that include hundreds 
of startups such as Tippr, DealOn, 
HomeRun, and others. All of them are 
attracting recession-weary, bargain-hungry 
consumers with 40% and 50% discounts 
from merchants who are happy to pay 
dearly for new customers from these 
blossoming networks. 

And in just a few short years, the 
category has attracted serious money. 
Market leader Groupon rejected a $6 
billion buy-out offer from Google 
and then secured nearly $1 billion in 
its own funding. Meanwhile, main 
rival LivingSocial walked into a hearty 
investment from Amazon. As a result 
of the partnership, when the online 
bookseller offered $20 of merchandise 
for $10 in a LivingSocial deal, over 1.3 
million bought into the offer in a day. 
When Groupon similarly offered a $50 
gift card to Gap for $25, it sold 441,000. 
In just a few short years, this business has 
become very big and very serious both 
for Web entrepreneurs and for tens of 
millions of consumers who receive these 
emails every day. 



GROUPON 




Philanthropy, Pizza & Profit 

The current wave of online discount 
offers had unlikely roots in the trans- 
formation of Groupon s original model. In 
2007, founder Andrew Mason founded 
The Point, a site designed to bring people 
together behind good social causes on the 
local level. The Web could be used to bring 
one persons good intentions to a "tipping 
point" of like-minded people agreeing to 
take on a project. 

"It wasn't gaining much traction," 
admits Mark Desky, VP of marketing 
at Groupon. Mason and his seven- 
person staff decided to take the group 
organization model and apply it to buying 
cool stuff from local merchants at big 
discounts. The first Groupon deal was a 
two-for-one offer to a pizzeria below the 
company offices. 



Daily deal providers such 
as market leader Groupon 
have turned bargain-hunting 
into a morning ritual, as our 
inboxes fill with hard-to-resist 
deep discounts. 



"There was no expectation 
we would be in the situation 
of inventing a new category of 
social commerce," says Desky. 
The model rolled out in 
multiple cites over time. In two 
years (Groupon was formally 
founded in November 2008), 
the company has sold more 
than 33 million deals to 50 
million subscribers. It now 
serves 40 countries and 500 local markets. 

That new "social commerce" category 
follows a disarmingly simple model. Com- 
panies such as Groupon, LivingSocial, and 
others arrange deals for local merchants. 
The deal sites usually set the minimum 
number of takers for a deal offer before the 
deal is triggered. 

"We have a tipping point," says Desky. 
"We guarantee a certain number of 
customers in exchange for the business 
offering the discount. So we retain 50% 
of what is collected." 

As a number of critics of the model 
have pointed out, that math can be 
daunting for a local business. When 
daily deal companies take up to half 
of the revenue on a sale that is already 
discounted up to 50% of the original 
price, the merchant only realizes 25% of 
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the revenue it would get ordinarily on 
that meal, haircut, massage, etc. 

Desky argues that the art of selling 
these deals comes in managing capacity, 
the cap vendors put on the number of 
offers that can be sold, and using them 
to acquire new customers. "It gets 
new customers through the door, and 
depending on what category, it generates 
future appointments or people spending 
above and beyond the value of the 
Groupon," he says. 

For the Internet economy, the daily 
deal phenomenon promises to tap a local 
merchant market that has been tough 
for other digital companies to enter. 
Most consumer purchases occur near 
one's home, but online juggernauts like 
Google and Yahoo! have struggled to 
attract local economies' mom-and-pop 
businesses to Web advertising. A hair- 
dresser or local restaurateur generally 
has neither the time nor tech savvy to 
manage search keywords on Google's 
automated AdWords system, for ex- 
ample, and many businesses remain 
unsure of the value of running online 
classifieds. But the daily deal model is 
a straightforward couponing offer most 
business owners understand. 

"They only pay for customers that 
we drive into their businesses," says 
Desky. "Our emphasis is on helping 
Main Street get new customers. We 
really want to work to transform local 
commerce and the way people buy in 
their communities." 

A Clutter Of Bargains 

As the daily deals pile up, it becomes 
harder for consumers and the companies 
involved to differentiate these services 
in the market. Chief competitor to 
Groupon is LivingSocial, a 20 million- 
member buying club that claims to be in 
182 markets in 11 countries, according 
to its director of communications Maire 
Griffin. She claims that, unlike some of 
the competition, "social is in our blood." 
The company started in 2007 as a mobile 
and then a Facebook app developer. 
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LivingSocial's distinguishing feature is 
sharing. "LivingSocial has a unique social 
referral model," Griffin says, "buy one, 
and if three of your friends also purchase, 
yours is free." 

Like Groupon, LivingSocial has been 
responsible for accelerating some small local 
businesses beyond their wildest dreams. 
Griffin relates that a Harrisonburg, Va., 
bed and breakfast, By the Side of the Road, 
offered a discounted two-day "getaway" 
through LivingSocial in April 2010. Owner 
Janice Fitzgerald was hoping she would sell 
10 packages. On the day it went live, she 
had already sold 7 A by 7 a.m. and 702 1 1 
hours later. "She was amazed and shocked 
that just one LivingSocial deal helped her 
book more than double the rooms she sold 
in 2009," says Griffin. 

As the deal phenomenon becomes 
commonplace, however, LivingSocial is 
going vertical, offering specialized deals 
focused on families ("Family Edition") 
and travel ("LivingSocial Escapes"). Griffin 
emphasizes that distinguishing one's deals 
is labor-intensive at the local level. 

"What makes us different is our boots- 
on-the-ground strategy," she says. "In 
every location, more than 200 daily deals, 
we have an on-the-ground sales team that 
works directly with our merchants to craft 
tailored experiences." 

As these many companies rival for users' 
inbox attention, the market is developing 
niches, such as deal makers that specialize 
in luxury content. Gilt City ( www.giltcity 
.com ) is a spin-off of a private, members- 
only buying club for high-end items. The 
Gilt City deals are offered in only seven 
major urban markets, including New York, 



The next generation of daily 
deals from upstarts like Gilt 
City aim for success in other 
ways, such as packaging 
unique "experiences" targeted 
at specific, often affluent, 
audiences. 



San Francisco, Miami, and 

Tokyo, with an average deal 

price of $78. Although these deals are open 

to all, a premium is put on the luxurious and 

exclusive nature of the deals. 

"We offer coveted services in a limited 
number," says Florent Peyre, Gilt City's 
VP of strategy and business development. 
"Recently, we offered pre-screenings of 
the film 'No Strings Attached,' and the 
experience sold out in six minutes and 
had the wait list grow to over 20,000." 

Peyre says that the social commerce 
model is poised to break out of the 
inbox where most people now receive 
these offers and proliferate on virtually all 
digital platforms. 

"We are already seeing it evolve 
into other social media, like Facebook, 
Twitter, Foursquare, and Zynga," he says. 
"Members are seeking instant gratification, 
and online services sites will grow through 
mobile apps, tablet integration, and more." 

Peyre believes that as the companies 
evolve and compete, they will act more like 
concierges and cater deals and services to 
individual users. "The key evolutions will 
include an increase in hyper-local offers 
catering to the individual more so than the 
city, as well as more customizable options." 

The Future Of The Deal 

Of course, although Groupon boasts 
twice the traffic of its nearest competitor, 
LivingSocial, the poster child for the deal 
phenomenon is about to face a torrent of 
competition from both major players 
with big muscles and tiny startups. 
DailyDealMedia.com, which tracks the 
industry, already has over 140 deal sites listed 
in its directory. After losing its bid to buy the 
leading deal brand, Google started planning 
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its own Google Offers product, reportedly set 
to launch soon. Facebook launched its Deals 
service in early 201 1 that lets local merchants 
offer discounts to people who check in at the 
location via the social network. 

Unlike Groupon and LivingSocial, 
Google and Facebook have built-in 
audiences to which they can promote 
their deals. The new deals companies have 
to spend heavily for online and offline 



advertising in what is becoming a massive 
turf war among the hundreds of startups 
rushing into the category. Groupon and 
LivingSocial brought their battle to the 
costliest venue in advertising, the 2011 
Super Bowl where both companies had 
high-profile, high-cost spots. 

And in some instances, the Groupon 
model has been a victim of its own success. 
Some vendors have struggled to handle the 



Group Buying Builds New Businesses 

In the mid-2000s, search engines suddenly made it possible for any business anywhere to get discov- 
ered by consumers and blow the doors off of its sales. Now, daily deal vendors are helping local busi- 
nesses get discovered in their neighborhood and nationally, often sparking phenomenal growth. When 
image-on-canvas mounting service Picture It On Canvas president Bob McKeon ran his first deal with 
Groupon on Sept. 23, 2010, he had no idea how his life and business would change. 



CPU 



What was the size of your business last September? 

I\ /1 1/nAn '* was three years olcl ancj hacl mvself ancl three part-timers. On Sept. 23, 
I VI IxCU I I we ran our first deal with Groupon, and within a week we had sold 5,000 
Groupons for 16x20 prints. Fortunately, those customers had six months to redeem their coupon. 
If they had all done it in the first week, it would have been a disaster. 



CPU 



In the four months since then how has your business grown? 

I\ /1 \/ & f\ n Weve solcl tens of thousancls of Groupons. We have 23 full-time employ- 
I VI O l\CU I I ees. We were in an 800ft 2 space and are now in a 5,000ft 2 space and next 
month will move into 12,000 feet. Our share of all sales from Groupon is 80%. 



CPU 



Is this a sustainable model? Do you end up running out of new customers? 
I\ /I O \/ &f\ n Last week ' we launche d in different cities, and each time we run in a [new] 
I VI O IxtJU I I city there are hundreds more sold. And then in a few weeks those hundred 
start purchasing again. We went into this thinking we 
were going to give away the 1 6x20 print, make a small 
profit, and convert those into repeat customers. We 
found many Groupon purchasers have made a second 
and third purchase. We look at it as no different from 
spending $10,000 to put an ad in a magazine. 
O D I | Do the Groupon discounts coupled 
UrU with the hefty service fee leave 
enough for the merchant? 

I\ /1 \/ & f\ n The cash flow from G rou P° n has 
IVIOIxtJUl I allowed us to hire a Webmaster 

and acquire parts and equipment to automate a lot of 
things. So now we are seeing production efficiencies. 
There are definitely thin margins, but it is really be- 
cause of the manufacturing efficiencies. If we did it the 
old way, we wouldn't be making money. 




additional business these deals can generate. 
Groupon itself crashed during the famous 
Gap promotion, and the company had to 
apologize to Japanese customers over a deal 
for delivered New Year's meals, some of 
which arrived late or in poor condition. 

Long-term, some marketers worry 
that the obsession with deep discounting 
ultimately devalues products and brands and 
encourages people to chase the lowest price 
above all else. The deal phenomenon has 
already spawned aggregation sites such as 
DealDoc.com and DealSurf.com that help 
users find the best deals across multiple 
deal sites. In order to compete in a bargain- 
basement economy, local businesses may 
have to race to the bottom. And if none 
of the players can establish brand loyalty, 
then it's also unclear whether this wave of 
startups can withstand the entry of giants 
Google and Facebook, either of which can 
out-market the newcomers. 

Regardless, as big and small vendors 
battle over market share, surely con- 
sumers will be the big winner, as we 
are overwhelmed with incredible offers. 
Many of these sites will be trying to 
lock down even more local markets — 
even neighborhoods — to make the 
deals immediately relevant to shoppers. 
Groupon's Desky confirms that more 
personalized deals will be part of the 
next wave of innovation in the social 
commerce format. 

Someday, one of these 
sites will have a deal that's 
really just for you. ■ 



by Steve Smith 

The daily deal model is 
supercharging some small 
businesses. Driven almost 
exclusively by new customers 
from Groupon deals, California- 
based Picture It On Canvas 
went from three part-time 
employees to 23 full-timers 
and two office expansions in a 
mere five months. 
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An Interview With Sophos Canada's ChetWisniewski 



Chet Wisniewski is a senior security advisor at Sophos Canada. Since joining Sophos in 2003, 

he has worked exclusively in security-related engineering, and has more than 15 years' experience 

designing, implementing, and consulting on network security and related technologies. 
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Last October, The Wall 
Street Journal ran an 
article revealing that all of the 10 most 
popular Facebook applications were 
in breach of Facebook's own privacy 
policy. That seems highly unusual. 

OTV7' When it occurred, Facebook 
V_> VV responded to the article 
by saying, "Now that we know these 
applications are in breach of our policy 
and are leaking this extra data, we won't 
let them be application developers any 
longer." But it seems that if you have a 
policy and you are enforcing it at all, that 
you would notice that 10 of your top 10 
were actually not in compliance. What 
Facebook has actually done since is to start 
scrambulating your identity info a little 
more to make it difficult for that data to be 
"accidentally" leaked — which is what the 
app developers claimed had happened up 
to that time. But it's an example of careless 
handling, and a lack of enforcement. 

/^T)T TAre there other issues you 
V_> JL \^y and Sophos have concerning 
Facebook policies? 

/^^\SJ r T Inconsistencies, a lack of clarity 
V_> VV in what's driving decisions 
internally. We've seen the removal for 
obscenity of pictures of women showing 
themselves breast-feeding their children, 
while still allowing numerous hate groups to 
post far more offensive content. 

We do have to remember that at this 
point in time, when Facebook's providing a 
free service, they are not a public company. 
This gives them a lot of wiggle room when 




they need to react to a situation, although 
it creates a much more complicated 
environment for users — and makes them 
rather uncomfortable about establishing 
their Facebook page as the center of their 
identity, which is really what the owners are 
hoping they'll do. Assuming your business 
builds its traffic profile by having a page on 
Facebook, it would be more satisfying if you 
knew you had a right to have that page. Its 
loss could certainly affect your operation. 

/^T)T T Does Facebook actually 
V_> x kJ police the code and use of 
its third-party applications? 

/^"V\7yTo a large extent, no. They 

V_> VV made a public statement re- 
cently that they do review all apps, but then 
they qualified it by saying the equivalent of 
"in the order of their popularity, so we can 



catch the most fraudulent ones." Fortunately, 
Facebook does in fact catch a lot of the really 
large, fraudulent developers right away, 
because of this. But based on our experience 
in researching people falling for different 
scams within Facebook's ecosystem, it would 
appear that screening those developers is not 
really working very well. 

/^T)T T You've done work before 
V_>1 v_y on phishing exploits on 
Facebook. A person befriends you, and 
asks that you visit their ofF-Facebook Web 
site for some reason, by clicking a link. 

/^"VY/" There are two different types 
V_> VV of attacks that make it very 
challenging for Facebook, and clearly 
they're not very happy about this. We 
observe a lot of traditional email spam 
targeting users because the service by default 
sends messages in an instantly recognizable 
format. When they click, they're taken to 
a malicious Web site. But here, Facebook 
is not involved in the transaction at all, 
aside from the fact that their brand is being 
leveraged by the criminal. 

We also see Facebook phishing attacks 
happening within the ecosystem, not 
necessarily from an email address, but 
from an instant message chat. These 
attacks are quite believable, since people 
think they're just viewing another 
Facebook log. The service encourages 
you to make friends with as many people 
as you can. Studies we've done show 
that average users on Facebook may 
have 200 friends, which in real life we 
never would have. But that helps spread 
the fraudulent message to 200 people 
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who trust us in an instant, when we fall 
victim to one of these attacks. 

/^ T) T T What would you suggest 
V_>1 v_y people do to counter 
these phishing exploits? 

/^^A"\7 r 7 r My recommendation to users 
V_> VV is to always type facebook 
.com in your browser to enter the service. 
The criminals register a very long domain 
name in a foreign country, but they make 
sure that the beginning in your address bar 
looks like "www.facebook.com," followed 
by 25 or so gibberish characters before a 
final ".com." If there's a link that says it's 
going to Facebook in your email, don't 
click it. If you receive a message about your 
account being closed, or something similar, 
you'll have it as well in your messages area 
on Facebook — if it's for real. You should 
only enter your Facebook credentials when 
you are entering Facebook.com, by typing 
them manually with your keyboard. 

Which is exactly the same practice users 
should be employing with their bank, or 
anything else online. If you've got a credit 
card, you should always go to the credit 
card company's Web site, and only enter 
your credentials if you're at the gateway 
and you typed in that URL yourself. 
Follow that practice, and you won't run 
afoul of many of these phishing attacks. 

/^^T)T T This sounds a lot like 
V_> JL V^y the early days of AOL, 
when users would regularly get pop-up 
messages claiming to be from AOL 
Accounting or Technical Support, 
noting problems that required an 
immediate response with a password. 

/^\SJ r T These attacks aren't any dif- 
V.^/ VV ferent. They're slightly more 
sophisticated, perhaps, but the real concern 
is that very few organizations on the Internet 
who have undergone previous waves of 
these attacks have had the responsibility of 
protecting so much private information. 
People share their entire lives on Facebook: 
their birthdates, addresses, phone numbers, 



all their relationships, videos, etc. Even 
private material they've only meant to share 
with their closest relatives. 

It probably doesn't feel very good 
when it turns out you were tricked and 
were unwittingly responsible for luring 
a whole bunch of your friends into the 
scam, as well. Everything you've ever 
posted on Facebook is at stake. 

/^^T)T T Let's say that Facebook's 
V_>1 v_y management suddenly 
decided you were the person to contact 
for actions they should take to improve 
their security. What would you tell them? 

/^^X\7 r 7 r We discussed this as a group 

V_> VV at Sophos, and concluded that 
we'd like to see much steeper requirements 
to become an application developer, because 
the fraudulent apps can lead to malware. 
Facebook's claiming a high success rate in 
blocking them, but a high success rate's not 
really good enough, not when there are still 
far too many apps constantly victimizing 
the service's users. At a minimum, Facebook 
should be differentiating between people they 
have vetted as serious application developers 
and someone who signed up for an account 
15 minutes ago — which they don't do, now. 
I don't believe that same level of access to 
private information should be granted to a 
person who has not been personally screened 
by a Facebook employee. 

The other great issue is privacy controls, 
and the fact that Facebook users who are 
sharing information don't necessarily know 
how public they're making it. It would 
be much better if the service made people 
choose to make public all that information. 
In other words, instead of beginning with the 
assumption that you want to share it, ask first 
whether the user would like to share it. 

By no means are we attacking Facebook 
itself, but we would like to see them 
make their No. 1 priority the protection 
of their customers and their customers' 
information. If they take that responsibility 
of managing 500 million people's personal 
details seriously, then we'd hope to see 
them make some policy changes soon to 



"People share their entire 
lives on Facebook: their 
birthdates, addresses, 
phone numbers, all their 
relationships, videos, etc. 
Even private material 
they've only meant to 
share with their closest 
relatives. . . Everything 
you've ever posted on 
Facebook is at stake." 



better protect their users' data and inform 
them what's being done with it. 



cpu:: 



Is Facebook the only 
social network that has 
security issues? 



/^"YXTTEvery social network has a 
V_> VV different attitude and policy 
towards the holding and sharing of your 
information. We've seen malware such as 
the Koobface worm, designed for Facebook, 
also attack Linkedln, Bebo, and Orchard, 
compromising their security models. It 
would be fair to state that of the ones I've 
spent time researching, Facebook has the 
most sharing and open attitude both with 
their advertisers and app developers. But 
they're certainly not the only social net that 
has problems related to privacy, with content 
being targeted and stolen by criminals. ■ 
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WHAT'S CDDKINC 

UNDER DEVELOPMENT 



A Peek At What's Brewing In The Laboratory 



by Anastasia Poland 



Virtual Engineer Gives Manufacturing A Technological Tune-up 



Although many of us don't give a 
thought to factory machinery efficiency, 
the fact of the matter is that it impacts every 
bit of our lives. The food you eat, the clothes 
you wear, the laptop in front of you — all are 
either produced or sorted through some type 



TVE isn't just special because it serves as 
an early warning system for typical timing 
on certain parts wearing out. It can also 
pinpoint where something is broken, saving 
human engineers hours of diagnostic time. 
Utilizing AI and special algorithms, TVE 



"It's like watching your child master the 
art of speech. It won't happen overnight, 
and some mistakes will be made along the 
way, but it's exciting and very rewarding." 

Brown looks to the (near) future, saying, 
"Initially the system will be marketed as a 




of machine interaction. And when there's an 
unexpected breakdown, the ripple effect for 
both producer and consumer is a pricey one. 

David Brown, head of the University 
of Portsmouth's Institute of Industrial 
Research, has developed a system to solve 
some of the manufacturing industry's 
problems before they start, heading off 
unanticipated downtime at the pass. 
Dubbed "The Virtual Engineer," Brown's 
software works intelligently with sensors 
embedded in machinery to monitor parts 
for wear and tear. 



learns each manufacturing line's particulars 
as it goes along, making its predictive 
capabilities even more accurate. And for 
manufacturing plants, where running 24/7 
is the law of the land for maximum profit, 
this translates to big money savings. 

Currently being tested in a UK plant 
(Stork Food & Dairy Systems), feedback 
has been terrific, says Brown. "We've 
installed the sensors and are analyzing the 
data, and the next step is implementing 
the prediction algorithm . . . and 
watching it learn the system. 



service product, which means the system 
information will be held on an [off-site] 
central server and impending faults logged 
and reported to the customer. We hope to 
have this available in about a year." 

That said, in a couple years, Brown 
envisions his system becoming an intrinsic 
part of factories. "I can see intelligent 
diagnostics systems embedded inside 
machines [on site] with a local dis- 
play screen to notify the operators of 
potential problems and recommend a 
course of action." 
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WHAT'S COOKING 

UNDER DEVELOPMENT 



A Robot With A Conscience 



There are plenty of stories based 
on the concept of "robot gone 
bad" in our culture, but scholarly 
husband-and-wife team Michael 
Anderson (professor of computer 
science at University of Hartford) 
and Susan Leigh Anderson (professor 
emerita of philosophy at University 
of Connecticut) are determined to 
represent for the "good robot" camp. 

The two have been working on 
programming Nao, an AI robot 
from French robotics firm Aldebaran 
Robotics, with ethical behaviors. With 
robots becoming more common 
as helpers in our everyday lives, the 
Andersons believe that robots would be 
more useful to us, and that we would 
trust them more, if we knew that they 
could make ethical decisions. 

The Andersons' research has been 
based on Nao's role helping the elderly 
live autonomous lives. Using machine- 
learning algorithms, Nao can make 
certain ethical/logical choices in a 
given situation — in this instance, 
offering medication at prescribed 
times. On the job, Nao would offer 
meds to a person when needed; 
if refused, Nao then would 
make a decision on what 
to do next based 
on the good its 
action would 
do, the harm it 
would prevent, 



capability, once perfected, can be ex- 
panded to many types of assistance. 

Timothy Becker, currently one of 
Michael Andersons students, is working 
on boosting Nao's listening skills to 
further improve decision-making pro- 
cesses. Becker hopes that with more 
adept sound-recognition skills, Nao 
could determine if a sound is positive or 
negative, and when to assist. 

In addition, Aldebaran Robotics has 
recently begun a developer program 
for programmers with experience in 
Linux, Python, and C++, allowing 
private parties to contribute to Nao's 
compendium of abilities. Only 200 
invites are available for those who are 
ethically inclined. ■ 






© 



Husband-and-wife researchers Michael and 
Susan Leigh Anderson have teamed up to give 
Nao, an AI robot the size of a toddler, the ability 
to make ethical decisions while assisting the 
elderly in autonomous living. 




or the need to respect a person's 
autonomy. In an ongoing interaction, 
Nao would remind the person again, 
leave them alone, or email a caregiver 
(likely a doctor) to inform them of 
the situation. Obviously, this one 
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Call It Photoshop 
Uber Edition 



mage hounds, rejoice! A collective of researchers 
I from the University of Utah and Lawrence 
Livermore National Laboratory have created 
photo-processing software, called ViSUS 
(Visualization Streams for Ultimate Scalability), 
that lets a user edit large digital images (think 
bigger than a gigapixel per image) in mere 
seconds, a process that used to take hours. 

The team, led by the University of Utah's 
Valerio Pascucci, has programmed the software 
to sample Z-shaped pixel sets that give just 
enough information about the whole image for 
a user to make informed edits without having to 
process all the image data. The ViSUS software 
creates a low-res preview on the fly, and as a 
user manipulates more areas of the photo, the 
software exchanges new and old data sets with a 
server or hard drive that is storing the full image. 
The software's unique preview mode also lets 
a user edit these massive images on virtually any 
device, be it a supercomputer, desktop PC, laptop, 
or smartphone. The preview image is fully navigable 
and interactive, so a user can make needed changes 
across a photo and see results in minutes. 

Beyond being useful for photographers, 

ViSUS also meets needs for editing 3D 

medical images, satellite photos, engineering 

p pictures, and high-res microscope images. 

Even the gaming community stands to 

benefit from the researchers' work, if 

the team's idea of helping players 

create their own world in real time 

becomes reality. 

So far, the researchers have 
used their software in "seamless 
cloning," melding two satellite 
images (a 3.7-gigapixel photo of the Earth and 
a 116-gigapixel of Atlanta) to create an artistic 
image of Atlanta submerged under the Gulf of 
Mexico. In another study, the team took 611 
photos of Utah's Salt Lake Valley and then, in 
literally two seconds, stitched them together into 
one, low-res preview image, a feat that would 
usually take four hours at high resolution. 

Next on the researchers' platter? Editing a 
terapixel image (made of 1 trillion pixels), and 
starting up a company to market ViSUS. 
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If you're looking for products or 
information to help you 
at your job as a data center man- 
ager or IT professional, 
where do you go? [Processor] 



In Processor, you'll find: 

• 60+ new product releases in every Issue 

• In-depth product coverage 

• News, information, and trends in 
the constantly changing IT industry 

• Insight from industry insiders 

• Upcoming IT events 

• And much more 



Processor is the most comprehensive source of information for data center managers and IT professionals, 
and it's produced by the publishers of CPU magazine. Put our industry experience to work for you. 
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Look For CPU At These LAN Parties 

Across The Nation — & Beyond! 



02. 18,11 

Midwest LAN - Delavan, Wl 

www.midwestlan.com 
02.19.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

02.2S.11 

FITES Frag Infinity Tournament - York, PA 

www.fites.net 

02.26.11 

FSLAN Winter LAN - Fort Smith, AR 

www.fslan.com 

LAN Dogs - Fenton, MO 

UW La Crosse - La Crosse, Wl 

03.04.11 

No Man's LAN 2011 - Ontario, Canada 
Overkill LAN - Tampa, FL 

www.overkill-lan.com 

Pittco's IRON STORM XII LAN Party - 

Pittsburgh, PA 

www.pittco.org 

03.11.11 

PAX East - Boston, MA 

www.paxsite.com/paxeast 

03.12.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

WV Gamers - Eugene, OR 

www.wvgamers.com 

03. 12-13. 11 

TBAG LAN V - Thunder Bay, Ontario, Canada 

www.tbaglan.org 

03. 19. 11 

AWOL LAN - Eau Claire, Wl 

www.awollan.com 

Midwest LAN - Darian, Wl 

www.midwestlan.com 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 



Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 
RIT Gaming Society Expo - Rochester, NY 

03.26.11 

IU Gaming LAN War 20 - Bloomington, IN 

03.27.11 

St. Cloud Gamers - St. Cloud, MN 
04.02.11 

Bring Your Own Computer 12-hour LAN Party - 
Penn College 

04.09.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

04.16.11 

LAN OC V8.0 - Ohio City, OH 

lanoc.org 
NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

04.23.11 

WV Gamers - Eugene, OR 

www.wvgamers.com 

05. 13. 11 

Project X: Redemption - Calgary, AB, Canada 

www.ProjectxLAN.com 

05. 14. 11 

LAN Lordz - Wichita, KS 

lanlordz.net 
05.21.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 
WV Gamers - Eugene, OR 

www.wvgamers.com 

06.01.11 

HAM LAN - Hamilton, OH 

www.ham-lan.com 

06.11.11 

LAN Lordz - Wichita, KS 

lanlordz.net 



06.18.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group - 

Oklahoma City, OK 

www.okgg.org 

WV Gamers - Eugene, OR 

www.wvgamers.com 

07.01.11 

LAN Kansas 2011 - Wichita, KS 

www.lankansas.com 

07.09.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

07.1e.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

08.13.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

08.20.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

08.27.11 

LAN OC V9.0 - Ohio City, OH 

lanoc.org 
09.10.11 

LAN Lordz - Wichita, KS 

www.lanlordz.net 

09.17.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 




Would you like us to help promote your next LAN? 
Give us a call at 1-800-733-3809 

® We'll be glad to consider your event 
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BACK DDDR 



Q&AWithRayKurzweil 

Another Conversation With 
The Man Who Will Predict Our 
Technological Future 



Nine years ago, Ray Kurzweil was one of 
the very first tech luminaries interviewed in 
CPU. (Check out the best of these 10 years of 
dialogs, newly expanded, in the "Architects of 
Tomorrow" collection; see architectsoftomorrow 
.blogspot.com .) A decade ago, we talked about 
artificial intelligence, but today, Kurzweil is 
focused on "the Singularity, " a point in time 
(2045, according to the futurist) when humans 
and massively advanced artificial intelligence 
systems will join at the biological level. His 
2005 book, "The Singularity is Near" (now 
a movie due for widespread release), details 
why the Singularity is the inevitable result of a 
century-long trend in technology. 

^% As we see in your books, such as 
VJl "Transcend" and "The Singularity is 
Near," you believe we're close to having 
the technology needed to radically extend 
human life. What about the problems of 
aging societies and overpopulation? 

rt IX The idea behind radically ex- 
li l\ tending human life is to stop and 
reverse aging so we won't be "aging." As 
for overpopulation, the same technolo- 
gies that will extend longevity will also 
vastly extend resources. We have 10,000 
times more sunlight than we need to 
meet 100% of our energy needs. The 
total amount of solar energy we are 
producing is doubling every two years, 
and we are only eight doublings away 
from meeting all of our energy needs. 
The technology underlying this is the 
increasing application of advanced material 
technologies, such as nanotech to solar 
panels. Once we have inexpensive energy, 
we can easily convert the vast amount of 
dirty and salinated water we have on the 
planet to usable water. 



We are headed toward another 
agriculture revolution, from horizontal 
agriculture to vertical agriculture, where 
we grow very high-quality food in AI- 
controlled buildings. These will recycle all 
nutrients and end the ecological disaster 
that constitutes contemporary factory 
farming. This will include hydroponic 
plants for fruits and vegetables and in 
vitro cloning of muscle tissue for meat — 
that is, meat without animals. Even PETA 
likes this idea. 

We aggregate today in crowded 
cities because this was a good way to 
communicate, but the need to do this will 
dissipate as virtual reality becomes equal 
to real reality in resolution and realism. 

^% Your prediction track record seems 
V{ uncannily good. Either you're a lot 
smarter than the average futurist or you 
have a different, better methodology 
fueling your crystal ball. 

rtlXI have a better methodology: the 
rllXlaw of accelerating returns. This 
postulates very smooth and predictable 
exponential growth in all of the underlying 
measures of price-performance and capacity 
of information technologies. In computing, 
this has held up since the 1890 American 
census. It is a much broader phenomenon 
than Moore's Law, and it goes through 
thick and thin, war and peace, booms and 
recessions, even the Great Depression. 

^% You've said that humans will soon 
have nonbiological portions of 
their brains into which new knowledge 
and skills could be uploaded, a la 
"The Matrix." Will we really see such 
capabilities in our lifetime? 




P IX I'm writing a book called "How 
II IV the Mind Works and How to 
Build One." The progress is quite far along, 
and the continued progress is exponential. 
Biologically inspired algorithms have already 
influenced [IBM's] Watson and [Carnegie 
Mellon University's] Read the Web project. 
The Blue Brain Project expects to have a 
detailed simulation of the neocortex, which 
is the region responsible for our symbolic 
thinking (that underlies language for 
example), within eight years. 

QThe Singularity marks a foun- 
dational change in the human 
condition during the prime of my 
children's lives. Won't such a change be 
accompanied by massive social upheaval? 

ttlX People are always afraid of 
lil\change. But it is remarkable 
how quickly people adapt to new 
situations. I wrote in the early and mid- 
1980s about the various implications of 
an emerging global communication 
network allowing hundreds of millions of 
people to communicate with each other. 
People thought that was nuts, as well as 
frightening, but we adapted to it pretty 
well. We can see the democratizing effects 
of social networks with two revolutions 
just in the last few weeks. 

The bottom line is that we will extend 
human capability with these technologies. 
That is why we create them. We are the 
only species that does this. ■ 
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